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THE PREMIER 


Adrenalin Chloride 


SOLUTION 


NTRODUCED to medicine by Parke, Davis & Co. 
more than 30 years ago, Adrenalin, the hormone 
of the suprarenal medulla, has probably more 
therapeutic uses than any other single member of 
the materia medica, Most of the original clinical 
Investigations by which the manifold therapeutic 
uses of Adrenalin were established, related to the 
solution prepared in the Parke, Davis and Company 
Laboratories. 


The fact that the action of Adrenalin Is com- 
parable to that produced by sympathetic stimulation 
implies that its effect must immediately be apparent, 
In other words, Adrenalin is employed as an emer- 
gency measure, and it is essential that the solution 
used shall retain its activity unimpaired. 


A preparation that can be relied upon to possess 
maximum activity and stability is the P., D. & Co, 
solution. The use of none but natural Adrenalin, 
separated from the suprarenal glands of oxen, and 
the control of the finished product by physiological 
assay, are factors which have contributed to its reput- 
ation as the supreme Adrenalin Chloride solution, 3 
reputation which is supported by unrivalled resources 

and experience, and by meticulous attention 
even to the minutest detail of manufacture. 


A copy of the brochure “Adrenalin and its Use 
in Medicine” will be mailed on request. 





Laboratories : Hounslow, Middlesex. *2 Inc. U.S.A., Liability Ltd. 
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DISCUSSION ON THE TREATMENT OF CHRONIC 
INFECTION OF THE NASAL ACCESSORY SINUSES 


Management of Chronic Sinus Disease—Conservative or Radical ? 


By FERRIS SMITH 
(Grand Rapids, Michigan, U.S.A.) 


A VOLUMINOUS literature, accumulated from all the civilized countries of 
the world, brings us to practical agreement as to the treatment of the acute and 
subacute processes, but leaves us divided as to the proper management of the 
chronic condition. It again divides us into “ conservatives ”’ and “ radicals,” with 
the large majority in the former camp. 

It must be understood that I am not discussing the subacute or early chronic 
cases in which the condition will yield to well chosen intranasal and systemic 
medication. Nor do I include that group of cases which will yield to medication 
after conservative surgical treatment intended to permit proper drainage and 
ventilation. I am, on the contrary, discussing that large group in which the 
condition has resisted sufficient intelligently applied intranasal treatment to effect a 
cure, and in which the pathologic changes are of such a nature and so advanced that 
no type of management can effect a return to normal. This, moreover, includes the 
numerous group of cases in which one or many intranasal operations have been 
performed without relief of symptoms. This discussion will be limited to the upper 
group (fronto-ethmo-sphenoid) of sinuses, although the principles involved apply 
equally to the maxillary sinus, except as to operative technique. 

It seems to me that the so-called “ conservatism ” results, primarily, from a 
difference of opinion as to what mucosa and how much of it to remove, plus the 
lack of surgical technique which permits satisfactory treatment and, at the same 
time, produces no cosmetic disability. The conservatives see possible or imaginary 
functions of these cavities destroyed, even though they are unable to assign any 
function to them. They are satisfied with an outcome so incomplete that it 
frequently fails to approach a clinical cure. 

It may be well to define what is meant by a cure. The ideal cure obviously 
demands the restoration of normal condition of function, but this is too much to 
exact in’ any long-standing infectious process. It can be closely approximated, 
however. A clinical cure demands the complete removal of the underlying 
pathologic condition, with the minimum disturbance of function and the preservation 
of the normal appearance of the patient. It presumes the complete eradication 
of infection, with its remote signs and symptoms, and the absence of local 
manifestations. 
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The problem of meeting these requirements, either medically or surgically, has 
not been simple. This has been due partly to the anatomic location of the disease 
and the disinclination of both the patient and the physician to undertake the 
necessary management, and partly to the failure of the physician to appreciate 
properly the underlying pathologic condition. These factors have been augmented 
by the teachings and dicta of practitioners in positions of authority who have 
constantly counselled “ conservative measures” in attacking diseased sinuses, 
despite their unsatisfactory results, and by the constant advice “ to remove only the 
obviously diseased portions ” of the lining of one sinus and not to disturb the lining 
of another sinus because of possibilities which are far more imaginary than real. 

No one is endowed with microscopic vision and consequently one can depend 
only on gross pathologic evidences in making such an ill-advised selection of tissue 
for removal. I have examined the linings of several hundred sinuses of these types 
and have never found a section which was fit for retention. 

The late Ross Skillern [1], who may be considered a leader of this conservative 
majority, in a paper entitled ‘The ethmoid problem,” published in 1927, expressed 
the prevalent attitude. He urged an ultra-conservative management. He pointed 
out that the prevalent management of chronic disease of the ethmoid sinus was a 
failure, and he advocated a method which depended on ventilation and drainage for 
its result. He traced the unfavourable outcome of long-continued local therapy by 
the attending surgeon. He noted that the patient complained of the lack of progress 
and that the physician 
“permitted his feelings to prejudice his better judgment, and with the hope that fathered 
the conviction, flew to surgery ofttimes, I am sorry to say, widespread and haphazard, with 
the result of which all of us are, or have been, intimately familiar. As I say, once upon a 
time extensive surgery—that is, an attempted complete intranasal exenteration of the 
ethmoid—was indicated when this impasse between the ethmoid infection and the attending 
surgeon prevailed.’ 

“We have learned that by applying surgery we have only been cohabiting with 
chimeras and begetting specters, for who, indeed, has ever contemplated an ethmoid some 
months after a so-called complete exenteration, with its conglomerate mass of hypertrophied 
and scarred mucosa, fibrous tissue, and bone bathed in pus and carpeted with crusts, that 
has not, indeed, seen a specter, and a very horrid one at that, particularly if he himself had 
performed the operation ?”’ 


Skillern, in these paragraphs, vividly and accurately described the picture of an 
incomplete operation, leaving residual infected membrane and bone. He wrote later 
in the same paper, as follows :— 

“T am also quite aware that even with this structure (uncinate process) out of the way 
the entire ethmoid labyrinth cannot be removed endonasally, but as a matter of fact that is 
almost never indicated, us all the cells are not always affected, at least to the same extent as 
to require complete exenteration.” 

“ Tt will be seen that to resort to extensive surgery at this time with the hope of radical 
cure is the acme of fatuity, but something must be done, and very quickly at that, if we hope 
to retain the confidence of our patient.” 


What a legion of changes in attitude have occurred since Woakes [2] read his 
famous paper in this city in 1885, calling attention for the first time to the association 
of nasal polypi with ethmoid disease ! 

The last statement of Skillern applies equally to all of the sinuses of this group. 
The “change” that he recommended is the removal of the middle turbinate to 
improve ventilation and drainage in an intact ethmoid capsule, and local treatment 
with a strong solution of mild silver protein. Such treatment may be adequate in 
certain cases of hyperplasia in which the cells are still air-containing. It is absurd 
to attempt to cure, by such a conservative measure, a sinus containing an old 
pyogenic membrane or one walled with diseased bone. 
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It is plausible that the establishment of proper mechanical and physiologic 
conditions may well restore to normal a sinus lining that is the site of simple edema, 
subacute or chronic inflammation of the epithelial structure and the superficial 
layers of the tunica propria, or even the early hyperplastic states that are character- 
ized by early formation of polypi. On the other hand, it is hardly conceivable that 
the establishment of drainage through the ostium, or even more extensive drainage 
with added irrigation, ventilation and medication, can materially affect some of the 
more marked chronic pathologic conditions. I have in mind multiple cysts, 
multiple abscesses in the deep layers, periostitis and extensive chronic inflammation 
of all layers with glandular hyperplasia, marked fibrosis and polypoid changes. 
Practically all the normal structure has been replaced in many of these cases, 
and one could only hope to obtain replacement of the diseased lining by scar tissue. 
This would be acceptable if there were no isolated pockets of disease to maintain the 
symptoms. Unfortunately such extensive pathologic processes are frequently 
characterized by invasions of trabecular bone which resists all treatment other than 
removal. 

In an extensive experience, I have never failed to find bacteria in these chronic- 
ally diseased sinus linings. They are common in the sub-epithelial areas in the early 
chronic cases and are always found about the glands and vessels and in the reticular 
spaces in the old cases. One frequently finds periostitis and osteitis to account for 
the recurrent symptoms after incomplete removal of the diseased tissue. Pure 
cultures are seldom found. Streptococci are almost invariably present, the green 
and the hemolytic strains being about equally frequent. The commonest accompany- 
ing organisms are the pneumococcus and the Micrococcus catarrhalis. 

With these facts in mind it is well to inquire as to what should be considered 
‘‘radical”’ treatment and at what point “ conservative” treatment is no longer 
compatible with sound judgment. The term ‘ “radical” has been, and is, unfortunate 
in that it prevents the majority of operators from considering their problem with 
understanding and fully meeting its requirements. Intolerance has been the greatest 
enemy to progress since the beginning of civilization. It is time that the rhinologist 
should forget his prejudices and abandon the many intranasal and so-called 

conservative-radical "’ procedures which do not permit him to operate under direct 
vision, and consequently preclude adequate and thorough accomplishment of the 
purpose of the management. In many cases, no operator, however skilful, using 
these intranasal methods, can enter all of the ethmoid cells, nor would anyone be so 
bold as to claim more than increased drainage in a frontal sinus. He cannot remove 
safely the pathologic linings of the superiorly placed ethmoid cells or the diseased 
tissue about the cribriform plate. The failure to do this spells disaster in some 
instances and continuance or recurrence of the symptoms in most of these cases. 
We cannot continue to treat the sphenoid sinus “ conservatively ” with a full know- 
ledge of the complications described by Pickworth [3], and Turner and Reynolds [4]. 
The rhinologist frequently attempts to complete with postoperative treatments in his 
office that which he should have accomplished in the operating room. He must follow 
some procedure which permits him to see clearly every vestige of diseased tissue and 
to deal with it accurately and safely. This must be accomplished without deformity 
and with neither functional nor cosmetic disability. Such a procedure demands a 
direct approach and a practically bloodless field. 

Herbert Tilley [5] pronounced many years ago the dictum that “ the ethmoid is 
the key situation or crossroads of the nasal sinuses and command of this situation is 
the most important factor in a successful attack on any or all of them.” 

All rhinologists recognize the dangers of complete removal of the diseased tissue 
high in the nose and prefer to discharge their patients living with incomplete removal 
than to risk the fatal outcome of attempted completion. More important than this 
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is the anatomic impossibility of reaching the whole of the involved area by the 
intranasal approach. 

Would it not be safer, saner, and evidence of better judgment, to approach such 
a situation directly in a practically bloodless field which is under full vision, than 
to follow the common practice of attempting to work from below upward into a 
dangerous area in the presence of more or less free bleeding and with the certainty 
that the most skilled effort cannot thoroughly clear the area of disease ? 

The former type of operation almost invariably produces a satisfactory result 
when the various details are scrupulously observed. There is a minimum of risk 
and inconvenience, the procedure is painless and practically bloodless, the field may 
be rendered scrupulously clean, the convalescence is comfortable and brief, and there 
are no permanent disabilities and rarely any recurrences of the original complaint. 

Jansen [6], as an assistant in the clinic of Lucae, 1894, described the cardinal 
principles and technique of this procedure. Ritter [7], twelve years later, described 
a technique which is practically identical. Neither of these procedures apparently 
appealed to the rhinologists of the world. Knapp [8], in 1899, described in detail 
the successful management of a group of cases by this method, but this made only 
a transitory impression. It remained for the late Robert Lynch [9], of New Orleans, 
to become discouraged with the accepted management of chronic sinus disease and to 
adopt the technique described by Knapp as originating with Jansen. He made some 
refinements in it and undertook a vigorous campaign of education among his friends 
and colleagues. He based his claims on a considerable series of results of his own 
and of his friends. He did more than any other person to arouse an interest in this 
method of complete management. Sewall [10] published an excellent survey of the 
entire situation in 1926 and clearly described the existing technique, with the addition 
of several essential refinements. He described a method of ligating the ethmoid and 
sphenopalatine vessels so as to render the intranasal field practically bloodless. 

I have made some additions to the procedure and developed instruments to 
expedite its execution. 


TECHNIQUE. 


All the sinuses on one side may be operated on during one period. 

The evening before operation the patient is given pentobarbital sodium. This is 
repeated one hour before operation in the morning or the patient is given a 
hypodermic injection of morphine sulphate, } gr. (0°01 grm.) and scopolamine 
hydrochloride, 7s gr. (0°43 mgm.). 

The face is cleansed with soap and water, painted with 3% iodine and finally 
sponged with alcohol to remove the iodine. A black helmet, which exposes only 
the operative field, is drawn over the face and head and fastened with strings about 
the neck. This draping absorbs the light about the operative field and increases the 
illumination in the depths. 

The side of the nose to be operated is packed with cotton pencils wrung out of a 
solution of epinephrine hydrochloride (1 :2,000) containing 10% of cocaine. The 
area of the incision about the inner canthus of the eye is infiltrated with a solution 
of 2% procaine hydrochloride containing 25 minims (1°5 c.c.) of epinephrine 
hydrochloride to the ounce (30 ¢.c.). Two or 3 drachms (from 7 to 11 ¢.c.) of this 
solution is sufficient. 

The eyelids are closed by a horsehair suture passed through the marginal skin 
- of the upper and lower lids. This protects the cornea from damage by sponges and 
instruments. The dotted line in fig. 1 A indicates the incision in the skin. This 
should begin immediately below the eyebrow. The incision should be about ¢ in. 
(1°8 cm.) long and terminate ~ in. (0°9 em.) below the canthus. It should be 
staggered or off-set at its mid-point to prevent scar elevation. 
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The elevation of the skin and fascia on either side of the incision exposes the 
apposition of the orbicularis palpebrarum and quadratus muscles (fig. 1B). These 
are separated in order to expose the superior palpebral vessels which branch from 
the angular vessels in the quadratus muscle. At this point the internal canthal 
ligament is seen. 





























Fic. 1.—In A, the dotted line indicates the skin incision ; the lids are closed by a horsehair 
suture. B, shows the exposure of the superior palpebral vessels; C, division and ligation of 
the superior palpebral vessels. 


The superior palpebral vessels are incised between two forceps and ligated with 
00 plain catgut (fig. 1C). The incision is carried through the periosteum to the 
bone. Tha periosteum is elevated on the lateral side of the incision until the 
ligaments about the lacrimal sac are exposed. These are incised, and the sac is 
turned outward and downward until the duct is exposed in the floor of the fossa. 

The periorbita is freed by an elevator from the entire lamina papyracea and the 
floor of the frontal sinus. Care must be exercised not to tear the periorbita along 
the fronto-ethmoid suture, to which it is frequently firmly attached. 
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This elevation exposes the posterior ethmoidal vessels and the nerve sheathed in 
the periorbita which is firmly attached about the posterior ethmoid foramen. I 
disregard the anterior ethmoidal vessels because I have never seen more than two or 
three drops of bleeding from their section in several hundred cases. 

A self-retaining tractor with a slotted blade of proper size (fig. 2) is passed over 
the posterior ethmoidal vessels and opened to expose the entire lamina papyracea. 
This traction puts the sheaths of these vessels on tension and makes their ligation 
a simple procedure. 

At this point cotton-wound applicators wrung out of 10% cocaine solution are 
applied for a few moments above and below the sheath to anzesthetize the posterior 
ethmoid nerve. A right-angled Yankauer needle, carrying No. 0 plain catgut, is 
passed through the sheath posterior to the vessels and close to the retractor. 
The end of the suture is recovered with a sharp hook (fig. 3 A). The knots are 
formed outside the orbit, and passed into position by a slotted ring tier (fig. 3 B). 
The vessels are ligated by the method described by Sewall and incised at the bony 

















Fic, 2.—The periorbita is separated from the lamina papyracea and the frontal floor. 
The posterior ethmoidal vessels and nerve are exposed. 


foramen. The distal ends rarely bleed more than a few drops, but in the most 
troublesome case the bleeding may be controlled by a few moments’ pressure with a 
gauze sponge. 

The mesial orbital wall is perforated through the lacrimal fossa or immediately 
behind it with a sharp perforator large enough to admit punch forceps, with which 
the opening is further enlarged (fig. 4A). With specially designed heavy punch 
forceps enough of the posterior margin of the nasal process of the maxilla is removed 
to permit complete exenteration of the lining of the most anterior cell and afford a 
clear view. 

The lamina papyracea is now removed with Gruenwald punch forceps (fig. 5 A), 
leaving a wall ;’s in. (0°45 cm.) high along the orbital floor when the condition of 
the bone permits. The same forceps introduced through the nostril removes the 
* major portion of the ethmoid cells and leaves the lateral wall of the middle turbinal 
clearly exposed. ; 

A Sluder ethmoid knife is now gently inserted between the septum and the 
middle turbinal, and raised to the level of the cribriform plate. It is turned 
laterally to fracture the turbinal slightly toward the orbital wall. The punch 











23 Section of Laryngology 969 


forceps is introduced with the female blade along the cribriform plate, and the 
middle turbinal is punched away without tugging or tearing. The bevel of the 
female blade of the forceps protects the cribriform plate from damage. 





























Fia, 3A. Fia. 3B. 


Fic. 3.—A shows ligation of the posterior ethmoid vessels, A needle, carrying 0 catgut, 
has been passed through the periorbita posterior to the vessels, and the suture is being 


recovered by a sharp hook. In B the catgut knots are tied outside into position with a 
slotted ring. 





























Fia. 4A. Fic. 4B. 


Fic, 4,—A-shows perforation of the lamina papyracea to admit a punch forceps; B, removal 
of the lamina papyracea with the punch forceps. 


The complete removal of the middle turbinal has exposed the entire anterior 
wall of the sphenoidal sinus. The remnants of the ethmoid cells are completely 
removed with punch forceps, and the nasal roof (fovea frontalis) is completely freed 
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from covering membrane by the use of small gauze balls instead of metal curets. 
Every vestige of membrane must be cleared away and the bone left scrupulously clean. 
Any adherent shreds will be freed by a solution of 5% trinitrophenol in 35% acetone, 
which is thoroughly applied to the entire operative area. 

















Fia,. 5A. 

















Fia. 5 B. 


Fic. 5.—In A, the lamina papyracea and the ethmoid labyrinth have heen removed ; the 
middle turbinal is being removed by a punch forceps. In B, the ethmoid fovem in the 
frontal bone are seen along the nasal roof; the anterior wall of the sphenoid sinus is 
exposed ; a hook knife is enlarging the sphenoid ostium. 


One now deals with the sphenoid sinus. A Sluder knife is introduced into the 
ostium and the opening enlarged laterally to admit punch forceps (fig. 5B). Only 
once in several hundred cases have I found it necessary to use a chisel to enter this 
sinus. 

The anterior wall is completely removed from the roof to a point about 75 in. 
(0°45 cm.) above the floor (fig. 6). The punch forceps should be introduced through 
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the orbital opening and held parallel with the nasal roof in removing the superior 
portion of this wall. If it is introduced at an angle through the nostril, the distal 
blade will lie high in the dome-shaped roof of the cavity and part of the cranial floor 
will be removed. 

The mucoperiosteum containing ‘the sphenopalatine vessels is now separated 
from the lower remnant of the wall (fig. 6) preparatory to the removal of as much 
of the floor as possible. 

















Fic. 6.—'The anterior wall of the sphenoid sinus is being removed by a punch 
forceps passed through the orbital opening. 
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Fic. 7A. Fic. 7B. Fic, 7C. 


Fic. 7.—A shows ligation of the sphenopalatine vessels near to the vomer; B, the 
formation of a mucoperiosteal flap to expose the bony floor of the sphenoid cavity ; 
C, removal of the bony floor with a heavy punch forceps. 


A Yankauer needle carrying No. 0 plain catgut is passed behind the vessels near 
the nasal septum (fig. 7 A). The ligature is recovered with a sharp hook and tied 
as described. for the posterior ethmoidal vessels. This ligation may be easily 
accomplished with the author’s automatic needle (fig. 13). 

A flap of mucoperiosteum is formed by carrying an incision backward and slightly 
outward from the nasal septum. This flap is separated from the floor of the sinus 
(fig. 7B). The floor is removed until the remaining portion together with the 
posterior wall describes a parabola directed into the nasopharynx (fig. 7C). This is 
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frequently difficult, and sometimes impossible, to accomplish with any type of punch 
forceps. It can always be accomplished with a motor-driven crosscut bur. 

The lining is now completely removed with a dull separator and small balls of 
gauze. If the membrane is resistant, as is frequently the case, the cavity is packed 
for a few minutes with gauze soaked in the trinitrophenol solution, after which the 
membrane is readily separated. The only exception is the membrane in pterygoid 
pneumatizations, of which I have seen 16 examples in more than five hundred cases. 
The flap is folded over the remaining portion of the floor to furnish a lining and 
prevent granulation on the cut edge (fig. 8B). If the basilar process and articular 





























Fic. 8A. Fic. 8B. 

















Fic. 8C. 


FiG. 8.—-A shows a lateral view of the removal of the bony floor of the sphenoid cavity. 
In B the muco-periosteal flap is reflected over the remaining bony floor. In C a bur is 
introduced through the nostril and carried to the superior cortical wall. 


process of the occipital bone are the site of an infection or an osteomyelitis, this 
area is treated exactly as one treats a long bone under similar circumstances. The 
author uses a bur or a twist-drill to cut a channel to the superior cortical wall. The 
bur is introduced through the nostril and controlled under direct vision through the 
orbital opening (fig. 8 C). 

In two cases of involvement of the sphenoid only, with complicating basilar 
congestion and meningismus, the velum has been split along its median raphe from 
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the palatal bones to the base of the uvula to afford access to the basilar process. 
Approximately # of an inch (0°9 cm.) has been removed from the posterior margin of 
the palatal bones to permit the drill to be introduced through the mouth at a proper 
angle. 

The frontal sinus is now entered in the region of its normal opening and the entire 
floor removed with punch forceps and rongeurs (fig. 9). The angle formed by the 
junction of the two tables is bevelled, so that no crevices remain. The lining and 
the posterior bony wall are treated in the same manner as in the sphenoid sinus. 

Only rarely has it been necessary to enlarge the incision in the soft parts laterally 
to permit access to the most extensive sinus. I recognize the existence of frontal 
sinuses which extend laterally to the malar process, and one would, in such instances, 
be forced to extend the incision to meet the requirements of a completed operation. 

Two points of importance remain. The lining in moderately or abnormally high 
anterior portions of the sinus may be thoroughly removed without interference with 
the anterior wall. The cavity is packed with gauze saturated with the trinitro- 
phenol solution for a few minutes to loosen the membrane, regardless of its thickness. 
Frequently, when fibrosis is marked, the membrane maybe removed en masse. In 
any event, it may be scrubbed out with small gauze balls soaked in the solution and 
used as a curet. Ido not believe that the sharp curet has any place in this procedure. 
Final inspection with a mirror should reveal scrupulously clean bony walls. 

















Fic. 9.—The floor of the frontal sinus is removed with a punch forceps. 


Finally, a proper drainage duct for the unobliterated portion of the sinus must 
be maintained. The attempt to accomplish this with obturators and long-continued 
sounding is futile in most instances. Bédrdny utilized for this purpose a flap taken 
largely from the upper portion of the septum to cover a portion of the exposed 
periorbita. The procedure is difficult, uncertain, mutilating, and ordinarily inefficient. 
Sewall recommended the preservation of mucosa immediately mesial to the opening 
in the bone anterior to the lacrimal fossa. This flap is frequently inadequate in size 
and consists of membrane which should be removed. 

I prefer to introduce a flat, inflatable rubber pad (fig. 12 B) into the defect left by 
removal of the lamina papyracea and cover it toa point above and below the opening 
in the bone with a Thiersch graft (fig. 10 A) taken from the arm or the thigh. The 
pad is smeared with petrolatum, and the skin, raw surface externally, is wrapped 
around its lateral and anterior walls. The pad is then inflated to produce a gentle 
pressure against the periorbita. Deep horsehair sutures are passed through the 
skin and muscle to approximate the soft parts to the graft. The graft adheres to 
the underlying muscle and periorbita and prevents the adhesion of these structures 
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to the margins of the bone. I have found occlusion of the duct in only sixteen cases. 
This resulted from contraction of a small graft placed around a rubber tube. 

Deep horsehair sutures are passed through the skin and muscle to approximate 
the soft parts to the graft (fig. 10B). Vertical mattress sutures (fig. 10C) are 
employed to accomplish approximation of both the muscle and the skin. These are 
removed on the third day, and the skin is supported by a gauze strip applied with 
collodion. No intranasal dressings are applied, nor is the wound disturbed in any 




















Fic. 10 A. Fic. 10B. 

















Fie. 100. 


Fig. 10.—A shows a skin graft supported by un inflatable rubber pad (fig. 12B) to form 
an epithelialized frontal duct; B, closure of the periosteum, muscle and skin with vertical 
mattress sutures of horsehair; C, the detail of a suture. 


way until the fifth day. At this time secretion is removed by gentle suction which 
avoids the denuded areas of bone. Only a few days of such care are required until 
the patient is discharged and permitted to complete his own management. 

This type of management is not applicable to patients who present marked 
involvement of the tables of the skull forming the walls of the frontal sinus. Such 
patients require the more extensive, deforming operation described by Killian and 
Krauss [11]. 
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A few specially designed instruments, in addition to the Hajek and Gruenwald 
punch forceps and the various bayonet-shaped rongeurs found in a rhinologic 
surgeon’s equipment, are sufficient for the accomplishment of this operation. 

Self-retaining retractors (fig. 12 A) designed for the right and left sides, and fitted 
with two widths and lengths of slotted blades, facilitate the work. Such retractors 
make it unnecessary to have an assistant in performing the operation and prevent 
the trauma resulting from the frequent adjustment of hand retractors. 

Specially designed, heavy punch forceps of a proper length to permit use in the 
sphenoid cavity (fig. 12 C) render the removal of the heavy bone of the nasal process 
of the maxilla simple and unannoying to the patient. Chisels and mallets find no 
place in this technique. These forceps readily remove the anterior wall of the 
sphenoid sinus regardless of its condition. The heavy Gruenwald type of punch 
forceps is useful in removing the floor of the sphenoid sinus. The sponge-carrying 
forceps are designed for the clearing of the high anterior portion of the frontal sinus. 
Small gauze balls soaked in trinitrophenol solution are employed for scrubbing, in 
place of the usual curettage. 


























Fic. 11,—Lateral and anterior views of the extent of the operative field. 


COMMENT. 


I have operated on more than five hundred patients by this method [12]. 
Dehiscences of varying size were noted in the sphenoid sinuses of 17 patients 
and congenital absence of the cribriform plate on both sides in one patient. The 
dura pulsated freely along the entire length of a slit representing the area of the 
cribriform plate. I do not consider these areas of axposed dura as dangerous as the 
freshly exposed dura in the presence of a suppurating mastoid. They have been in 
long contact with the chronically infected lining of the sinus and have undoubtedly 
been sealed to the margins of the bone by chronic pachymeningitis. 

The majority of these patients complain of post-operative headache but never of 
pain. The headache persists from three to thirty days following operation; the 
average duration is five days. It is readily controlled with acetylsalicylic acid. 
There is usually a diplopia for a similar length of time. I observed a persistent 
diplopia in one case for a year, but have never seen permanent diplopia following 
this procedure. 
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I noted the recurrence of small polypi in five cases in this group. This is a 
reflection on the operator rather than on the operation. In most of these cases the 
cavity is free from moisture without any post-operative management, but a few 
resist all effort to reduce the excess of mucus. This is probably due to some 
metabolic disturbance rather than to residual infection. Thescar resulting from the 

















Fie. 12A. 












































Fia. 128. Fia, 12C. 


Fic. 12.—A shows right and left self-retaining orbital retractors with interchangeable 
blades of two sizes. JB, flat, inflatable rubber pad for the approximation of split skin to the 
periorbita. C, heavy punch forceps for removal of bone, and a sponge carrier for use in 
the frontal sinus. 


incision in the skin is hardly visible after two months. The cosmetic disability is 
negligible. 

There have been five deaths in this series. All of them occurred in the first 
group of 100. Two occurred in patients with asthma of long standing, who died 
of sudden cardiac failure, one eight hours following operation and one twenty-six 
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hours afterward. One patient died of streptococcic meningitis ten hours after 
operation. One patient died of necrosis of the septum (vomer) with marked sepsis, 
and one succumbed to necrosis of the cribriform plate with secondary meningitis 
about six weeks after operation. 

I do not feel that the two deaths from cardiac disease and the one from strepto- 
coccic meningitis can be properly charged to the surgical procedure. 
































Fic. 13 B, 


Fic. 13.—Automatic ligating needle forceps. A, A catgut suture is held in a slotted 
needle. B, The closure of the alligator jaw supporting the needle carries the suture through 
the tissue and grasps it in the spring eye of the fixed blade. 


SUMMARY. 


(1) The generally accepted management of chronic sinus disease is unsatisfactory 
both to the patient and to the consultant. 

(2) The rhinologist must determine at what point the so-called “ conservative ” 
management is no longer compatible with sound judgment. 

(3) He must divorce himself from the bogey created by the term “ radical” and 
consider the surgical intervention which produces the desired result as ‘‘ complete.” 

(4) The rhinologist must follow a procedure which affords proper relief in cases 
presenting local signs and symptoms, in those presenting general symptoms of 
chronic sepsis and in those in which secondary bronchitis and asthma are present. 

(5) This operation is carried out under local anzsthesia; it produces no pain, 
slight bleeding, and only minor post-operative reactions. 

(6) The clinical results are, in general, satisfactory. 


JUNE—LARYNG. 2 # 
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A. Lowndes Yates: Chronic sinusitis indicates that state of sinus inflammation 
which has either not resolved, or has recurred at intervals. We realize, therefore, 
that the most important phase in inflammation of the sinuses is that in which it can 
be cured by simple measures. If we can make these simple measures adequate, and 
what is more important, if we can make the patient come for treatment in this early 
stage, major operative measures on the sinuses would be rare. 

When examining a number of cases of sinusitis in which an operation had been 
carried out, I had observed that in those cases in which the operation had succeeded, 
the secretion before operation had differed from that in those in which the operation 
had failed. 

In the successful cases the discharge had consisted of muco-pus containing 
leucocytes and very few epithelial cells, and organisms, if present, had been intra- 
cellular or, if free within the fluid, had been dissolved in a few hours by the 
bactericidal action of the mucus. 

In the cases in which the operation had failed to secure cessation of the discharge, 
this showed, microscopically, a few pus cells, large quantities of epithelial cells, and 
quantities of organisms which were not dissolved by the bactericidal action of the 
mucus. This second type of discharge was found in cases in which some simple 
procedure had been carried out—such as resection of the septum—and also after 
radical operations if the operation had failed, but on further investigation it was 
found that the first type of discharge might also be present in cases in which the 
operation failed, if the measures used had not been sufficiently radical. Operation 
therefore sometimes failed because mucous membrane, which could not recover, had 
not been removed, but in the majority of cases operation failed because the sinusitis 
was produced by a micro-organism to which the tissues had not efficient resistance. 

1 therefore turned to cases which had not been operated upon and found that 
the type of inflammation in which free organisms were present in the secretion 
was essentially different from that in which free organisms were absent. 

I collected cases of both types and by attempting different forms of treatment, 
proved to my own satisfaction that when free organisms were present in the discharge, 
palliative measures gave results superior to operative measures, but still the palliative 
measures at my command were not efficient, and I thought that they ought to be 
improved. 

Before attempting to improve these measures, I carried out an investigation 
into the various types of sinusitis which were present, and I found that when the 
reaction of the tissues was high and free organisms were absent from the secretion, 
the ostium of the sinus was generally partially closed and that the inflammation 
was maintained by the obstruction. I called this form obstructive sinusitis. 

When free organisms were present in the secretion, this seemed to be evidence 
that the reaction of the tissues was low. The ostia of the sinuses in these 
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cases were generally not obstructed and the inflammation was maintained by 
the ability of the organisms to survive in the secretion. I have called this open 
sinusitis. 

I then measured the rate of ciliary action by injecting indigocarmine into 
the sinus, and noting the rate of its removal. I measured the bactericidal power 
of the mucus hy noting the number of organisms present on collection of the 
specimen, and after the specimen had been kept warm in a capillary tube for 
three hours. 

I measured the size of the ostium by a method which depends upon the rate at 
which air can be drawn through the ostium into the sinus and leave the sinus by a 
cannula introduced into the antrum, to which cannula an aspirating pump had been 
attached. 

I found that in obstructive sinusitis the cilia were active, and in early cases were 
competent to bring about a cure if the mucous membrane at the ostium was shrunk 
with cocaine. In later stages of obstructive sinusitis, I found that a small opening 
in the inferior meatus was required to permit the patient to douche the sinus. If 
the opening was very large the patient could not force the douching fluid through 
the ostium, which, being obstructed, prevented the escape of pus and thus gradually 
set up ethmoiditis. I also found that in the most advanced cases the mucous 
membrane was beyond recovery and required removal. 

In open sinusitis I found two different conditions, namely: (1) Open sinusitis 
with hyperactivity of the cilia. (2) Open sinusitis with inactive cilia. 

Open sinusitis with active cilia.~—When the ostium is open and the cilia are 
active we find only small quantities of secretion in the sinus, but the ciliary tracts 
on which the pus passes are inflamed. The principal complaint in these cases is 
laryngitis, tracheitis, or bronchitis, and post-nasal catarrh is also frequently a 
symptom. Secretion, when examined, shows a diminished bactericidal power and 
this is the reason for the maintenance of the inflammation. 

Open sinusitis with inactive cilia.—There is often in this condition very little 
evidence of sinusitis to be seen upon inspection of the nasal airway or the naso- 
pharynx. The patient generally complains of rheumatism, neuritis, fibrositis, or 
toxic neurasthenia, and is sent to see if there is a site of inflammation in the nose, 
and frequently, by the usual methods of examination, the answer is in the negative. 
The secretion in these sinuses shows very low bactericidal power. While this 
condition is generally associated with manifestations of toxic absorption, this is not 
always the case, for not infrequently the mucous membrane is fibrosed and in the 
later stages of such fibrosis the secretion dries in the nose and forms crusts which 
have a foetid odour. 

In many of these cases I had been considering the ill-effects which had followed 
abnormalities of the nasal airway. In these it is often found that one airway does 
nearly all the work of removal of infection from the air which is inspired through 
the nose, and the other is inefficient owing to partial blockage by a deflected nasal 
septum. The inequality of the airway is generally combined with inequality of the 
middle meatus of the two sides, so that one is narrow and causes cramping of the 
ostia of the sinuses, while the other is too wide and exposes the mucous membrane 
around the ostium to too much infection, especially when the patient is in constant 
contact with some person who has pyorrhoea or a form of sinusitis capable of 
infecting others, such as exists in some varieties of open sinusitis. 

I found that if the nasal airway was not materially faulty, the instrumental 
lavage of the antra and the sphenoids gave excellent results in cases of early closed 
sinusitis and in some cases of early open sinusitis, but that these results were 
sometimes temporary in closed sinusitis and generally temporary in open sinusitis. 
Further investigation seemed to show that recurrences took place, because the 
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ethmoid sinuses had not been emptied. The temporary character of the improve- 
ment in both forms of sinusitis was more marked when there were gross deflections 
of the septum. 

It was further found that the septal deflection could be remedied by resection 
without much fear of complications if, in closed cases of sinusitis, the sinuses and 
the septum were dealt with surgically at one operation. In open sinusitis, however, 
resection of the septum was very apt to lead to complications, whether the sinuses 
were dealt with or were left untreated. 

From the observations on the liability of the ethmoidal sinuses to lead to 
reinfection of the other sinuses it was clear that I could not carry on the 
investigation unless I found a means of emptying the ethmoid sinuses. This could 
not be done by instrumental methods, and it was to mechanical methods that I had 
to look for a solution of the problem. 

I tried the Proetz method of displacement and, though it filled the sinuses, I 
could not empty them efficiently. I found that if fluid was hurried through the 
nose it brought away a certain quantity of pus but did not cleanse the sinuses. I 
therefore set to work to devise an apparatus which would do so. 

I ultimately found a method by which a fountain of fluid could be caused to 
shoot through the ostium of the sinus in an artificial model of the nose. The fluid 
filled the sinus, and by altering the setting of the instrument the fluid was withdrawn. 

The apparatus consists of a reservoir, the normal saline from which is led by a 
tube to one nostril, while from the other it is drawn into a bottle by the action of 
an electric aspirator, capable of removing not less than two cubic metres of air per 
minute. 

[Mr. LOWNDES YATES had previously demonstrated the apparatus and shown the effect 
of the “ vacuum douche” on patients, the noses of whom had heen syringed to remove any 
secretion lying in the airway. On placing the nozzles of the apparatus in the nostrils the 
fluid was aspirated through the airway, but no further secretion was withdrawn until the 
controls were put in operation, when a quantity of secretion appeared in the bottles. 
Incorporated in the apparatus was an artificial model representing a nasal airway and a 
nasal sinus, and until the controls were put in operation the fluid remained exclusively in 
the “ airway ”’ of the model. 

When the controls were used the fluid passed to the higher level than the airway and shot 
like a fountain through the “ ostium” of the “sinus” and was again withdrawn on altering 
the control. | 


The apparatus works on the principle that if fluid is flowing under negative 
pressure through the nose and the negative pressure is suddenly stopped the fluid 
will gradually assume an atmospheric pressure and the air contracting in the sinuses 
will draw in any fluid which is in contact with their ostia, and on reproducing the 
negative pressure the fluid will be withdrawn if a portion of the sinus lies above the 
ostium. The filling of the sinuses takes place in a manner similar to that of 
Proetz, but the position in which the patient holds his head during the douching 
permits the sinuses to be emptied, after being filled, so that repetition of this cycle 
enables them to be cleansed of secretion. A diagram of the nose is shown in the 
accompanying figures. 

In fig. 1, the fluid is shown flowing through the nose under negative pressure 
and it is seen to be confined to the airway. 

In fig. 2, the negative pressure has been stopped and the fluid in the airway is 
increased in volume from the reservoir and under the influence of the negative 
pressure in the sinuses is fountaining through the ostium of the sinus. On turning 
the controls into the position shown in fig. 1, the fluid is withdrawn from the sinus, 
this filling and emptying being, in practice, repeated five times a minute. 
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I then continued the investigation with this vacuum douche, and found that in 
states of open sinusitis of both forms the sinuses were cleansed efficiently and that 
much benefit resulted, though in some cases liquid paraffin had to be substituted for 
the saline. In closed sinusitis the degree of closure of the ostium when the mucous 
membrane was contracted with cocaine was a determining factor which decided the 
success of treatment, but in cases, in which the ostium could be rendered open and 
the mucous membrane was irrecoverable, operation was essential. 

I will give two examples of cases out of the four hundred which were treated. 
A patient who was suffering from arthritis was sent for investigation, having only 
trivial nasal symptoms. Examination of the nasal passages and nasopharynx showed 




















little, but the vacuum douche removed over an ounce of pus on the first occasion, 
half an ounce upon the next, and on the fourth treatment no discharge was withdrawn 
and the patient then recovered from the arthritis. 

I saw many cases in which instrumental lavage of the antra has been repeated, 
but discharge continued until the vacuum douche was used to empty the ethmoids 
when the condition cleared up. In several cases an efficient operation on the 
antrum had been carried out, but the discharge continued. In one with a history of 
twelve years after a very efficient Caldwell-Luc operation, the vacuum douche 
brought away an ounce of pus from the ethmoids, and the discharge ceased after 
four treatments by this method. 
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In other cases the vacuum douche has been entirely unsuccessful, and on 
successive applications the discharge has not diminished, proving the need of 
operation, which in such a case of closed sinusitis, must be of a radical nature. In 
open sinusitis operations did not give good results, and if a case of open sinusitis did 
not clear up 1: 10,000 formalin was added to the saline, and this generally, though 
not quickly, effected a cure by producing a fibrosis of the mucous membrane. In 
open sinusitis with inactive cilia the formalin is unnecessary, as the vacuum douche 
will generally bring about cessation of the symptoms quickly. 

Conclusions.—In closed sinusitis effective cleansing of the sinuses will cause a 
cure in the majority of early cases, such methods of cleansing can be used as tests 
as to the need of operative measures. If operative measures are decided on they 
should generally be radical; half-measures meet with no success. Cases of open 
sinusitis rarely require operative measures, and simple cleansing, together with some 
other form of treatment, will effect a cure. Closed sinusitis can be diagnosed from 
open sinusitis by examination of the nasal mucus, the bactericidal power of which 
should be investigated, for it is high in obstructive sinusitis and low in open 
sinusitis. The inflammation in obstructive sinusitis is maintained by closure of the 
ostium, and in open sinusitis by the nature of the micro-organism. The use of the 
vacuum douche is contra-indicated in all acute conditions. 


T. B. Layton: The reactions of the mucous membrane of the nasal sinuses in 
chronic inflammation are the suppurative and the polypoid. My remarks refer only 
to the former. The principle which applies to our subject to-day may be found in 
the paper by Lister in the Lancet for 1867, which initiated a change of thought 
and of practice that altered the expectation of life for mankind. It is that “ an 
inflammation tends to get well by itself if the cause of irritation be removed.” The 
details that I would put before you are those that I learnt from Hajek in 1912. 
They are remarkable, not merely in that practically every one of them has stood 
that test of time, but that hardly any new point has been discovered to supersede 
them. 

Now the cause of the irritation of the mucous membrane in the condition 
that we are considering is the product of that inflammation puddling against the 
mucous membrane. The removal of this product forms then the whole of the local 
treatment. In the maxillary sinus the problem is easy; it is done by intermittent 
surgical drainage followed, if this is not successful, by an operation designed to 
secure permanent drainage, and it is strikingly successful. Suffice it to say that if 
we do our work properly in a case of uncomplicated chronic maxillary suppurative 
sinusitis, the patient will get well. When we pass from the maxillary to the other 
sinuses that open into the middle meatus the problem is as complex as it is simple 
with the maxillary sinus. 

I believe that the great cause of failure in the past has been in thinking, talking, 
and acting upon the conception of “ frontal sinusitis.”” There is no such thing—and 
this is the only point that I have taught myself and did not learn from Hajek—it is 
always a fronto-ethmoiditis. 

Anatomically, pathologically, and clinically, frontal sinusitis is no entity. 
Anatomically—because of some four flask-shaped cells, the frontal sinus is but 
one, which has happened to reach the vertical part of the frontal bone in the 
excursion of the whole group from the front end of the primitive semilunar groove ; 
pathologically—because all four cells are involved; and clinically--because the 
separate intranasal treatment of the frontal sinus by the passage of a frontal sinus 
cannula is impossible except in a small number of persons whose anatomy is such 
that they will probably never develop a chronic inflammation in the cavity. 

To allow recovery of these cells the pus must flow away through the natural 
openings, and the obstruction to this flow is the swelling of the mucous membrane 
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of their lumina. Now this mucous membrane is inflamed and one cause of the 
irritation is the pus flowing through the openings from the mucous membrane of 
the fronto-ethmoidal cells, but this is not the only cause. The pus flowing from 
the opening of the maxillary is another and, because the maxillary sinus is the largest 
cell, this is the most potent. If, then, you stop the pus from the maxillary sinus 
from flowing over the middle meatus you remove the cause of the irritation of the 
inflammation of the mucous membrane around the opening of the fronto-nasal duct. 
The mucous membrane swells down again, the pus escapes from the fronto-ethmoidal 
cells, the cause of irritation within the cells is thus removed, and the mucous 
membrane recovers. Therefore the key to fronto-ethmoidal suppuration is the 
maxillary sinus. 

Intermittent drainage of the maxillary sinus may cure a fronto-ethmoiditis but 
if this does not do so in a reasonable time the products of inflammation of the 
maxillary sinus should be diverted from the middle to the inferior meatus. This 
will remove the irritation of the mucous membrane at the front end of the semi- 
lunar groove. 

Supposing we wash out the maxillary sinus four times at weekly intervals, allow 
one week to make the arrangements for the operation, three for the healing of the 
parts and another four weeks to see the effect of the divertive operation—it will be 
seen that no operation upon the middle meatus should be performed in any case of 
fronto-ethmoidal disease for three months after the diagnosis has been made. 

Suppose by that time the patient is not well, the important thing to remember 
is that, if at this stage you do the wrong thing, the chance of ultimate recovery 
may be lost for ever. The moment you cut the mucous membrane scar-tissue will 
be formed and as this contracts around an opening or in a duct it narrows the 
lumen. If this scar-tissue is formed at the wrong place the hope of recovery is 
materially diminished. 

Two operations should be considered. The first is the high removal of the 
middle turbinal. Hajek used to teach that this was necessary for the diagnosis of 
the majority of cases of frontal sinusitis. Since we have ceased to diagnose frontal 
from fronto-ethmoidal sinusitis it has become unnecessary for this purpose. It 
remains, however, the most important operation in the treatment of this condition 
because it causes but slight trauma and affords the best chance of giving drainage 
to all the fronto-ethmoidal cells. Let it be remembered that however intimately 
you study the varying anatomy of the nasal sinuses, you are no further on in your 
knowledge of the arrangement of the cells in the person before you. 

The other operation is that upon a high deviation of the septum. Hajek used to 
teach that this was necessary as a preliminary to the high removal of the middle 
turbinal because you could not get your instruments up to the region of the latter 
until the former operation had been done. I have found, however, that the septum 
operation may be all that is necessary by allowing the middle turbinal to fly back 
towards the midline and thus relieve the space beneath it. 

If these still fail the next stage is to consider whether there is any operation 
special to the case before you that you can devise to relieve the obstruction at the 
front end of the semilunar groove. No set operation should be considered, and all 
blind scrapping or pinching—whether with Hajek’s ethmoidal hook or conchotome 
—should to-day be left undone. It replaces mucous membrane by scar-tissue. An 
attempt should be made to peel back a piece of mucous membrane from the 
obstruction, to remove the bone beneath, and to turn the flap into the opening so 
made, in order that an edge of cut mucous membrane opposes the surface of the 
flap. In this way alone can one be certain that the new opening will not close. In 
my opinion the future of operative rhinology is bound up in the conservation of the 
mucous membrane of the nose. 
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C. Gill-Carey said that, technically, he agreed with Dr. Ferris Smith. About 
six years ago he had become dissatisfied with the results of intranasal operations on 
the ethmoid, and therefore he adopted the external method. So far as the ethmoid 
was concerned, the results were extremely good. With regard to the frontal sinus 
the results were good, buf in a number of cases for only a limited period; a year or 
two afterwards reinfection and stenosis of the frontal sinus opening occurred. He 
had tried to remedy this by skin-grafting, but did not succeed. There was similar 
trouble with regard to the sphenoid; probably that was due to faulty technique. 

He had operated upon a number of asthmatic patients with a similar technique, 
and the results were equally good, but lasted for a shorter time as far as the asthma 
was concerned. In these cases he felt that it was not infection which was causing 
changes in the sinus mucous membrane, but a typical allergic change in the nose, 
which affected not only the linings but the septum and the turbinates. 


Walter Howarth said that he was in substantial agreement with the technique 
of Dr. Ferris Smith, which was almost identical with that which he himself 
introduced in 1921 and had carried out in many cases since that date. There were, 
however, one or two points on which he differed from Dr. Ferris Smith. One was 
in regard to the mucous membrane and its treatment. He understood Dr. Ferris 
Smith to say that he had never found in these cases a mucous membrane which 
was fit to leave behind, and that he operated not only on the ethmoid and the 
frontal sinuses, but on the sphenoid also at the same time, which meant that every 
case was regarded as one of pan-sinusitis. In this country such virulent types were 
not always encountered, as he (the speaker) saw many cases of fronto-ethmoidal 
disease in which the sphenoid was not involved, and he thought there were many 
cases of fronto-ethmoidal suppuration in which the frontal sinus mucosa was not 
full of the abscesses with underlying osteitis, which had been mentioned. He 
thought the mucous membrane of the frontal sinus should not be removed in every 
case; if it could be left behind, so much the better. The upper part of the mucous 
membrane was not usually very markedly affected ; it was the lower part, in the region 
of the fronto-nasal duct, which was so much swollen and congested. The operation 
performed by Dr. Ferris Smith and himself was that of complete exenteration of 
every portion of the ethmoid. He would like to leave some of the ethmoid behind, 
if the mucous membrane could regenerate, but it was so small that one must agree 
to get rid of every portion of the ethmoid. In removing the floor of the frontal 
sinus one removed a considerable portion of mucous membrane which formed the 
fronto-nasal duct, but it was not necessary to remove all the mucosa. In the 
maxillary antrum the ciliated epithelium regenerated, but he did not know that 
such was the case in the frontal sinus. He suggested that it would be more 
reasonable to leave the mucosa if it was not very grossly diseased. 

His difficulty in curing these cases had been mainly that of maintenance of the 
patency of the new fronto-nasal duct which was formed, and he, like Mr. Gill-Carey, 
had had patients who returned two or three years afterwards on account of 
recurrence of the symptoms, having been symptom-free in the interval. Since he 
had been using skin-grafting his results had been better; openings had more easily 
remained patent, and freedom from symptoms had been more definite. 


H. G. Bedford Russell: Dr. Ferris Smith’s presentation of his operation, 
with its insistence on visibility and a bloodless field, is the first one really to appeal 
to surgeons and rhinologists alike. 

I have been trying this operation for some months and can endorse the claims 
for its remarkable freedom from post-operative distress, and from the production of 
an obtrusive scar. 
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I can conceive that the healing process in the sphenoid and ethmoidal regions 
might produce a covering of columnar ciliated epithelium from neighbouring parts, 
but in the main portion of the frontal sinus I take it that the barrier constituted 
by the skin-graft negatives any such invasion; and that the possibilities lie between 
an obliteration of the cavity by a sclerotic process and the persistence of a cavity 
lined with squamous epithelium. 

The operation may be employed with advantage in the treatment of anterior 
sinusitis only (when the essential trouble is mere mechanical difficulty in ventilation 
or drainage of a frontal sinus) without bothering about the posterior group at all. 

It may not be out of place here to make a preliminary report upon another plastic 
operation which I have been carrying out for the past sixteen years on the frontal 
sinus. It consists of the removal of the anterior part of the bone enclosing the 
fronto-nasal duct, without transgressing the membranous lining, and I have become 


more fond of it since I found that its performance is facilitated by the use of Ferris 
Smith’s retractor and by following his practice not to use a chisel. 
In cases in which I have been able to preserve the integrity of the mucous 


membrane, I have found that the aseptic scar which results is literally invisible, but 
even when one has come short of perfection in this respect, one can ensure a satis- 
factory scar by drying the wound and soaking it with hexylresorcinol. Contamination 
is unavoidable in the rather large percentage of cases in which the obstruction to 
frontal ventilation is caused not merely by bone constricting the duct but by the 
presence of a fronto-ethmoidal cell which has bulged backwards. In this case one 
removes the bone enclosing the duct and also the bone forming the bed of the 
offending cell; and having treated the wound as above described, one cuts off the 
whole membranous cell at its junction with the duct. In cases in which it is 
impossible to pass a cannula at the beginning of the operation, it is easy to pass the 
largest afterwards. Patency has persisted in all my cases, as would be expected in 
view of the fact that the lumen is nowhere denuded of epithelium, so that stenosis 
by scar-tissue formation is avoided. It makes no claim to cure the sinusitis—either 
of the frontal or the neighbouring cells, but it does cure the cardinal symptom of 
pain, and it readily—and apparently permanently—permits of lavage afterwards, 
which helps somewhat in the matter of catarrh. 


G. H. Howells said in his work at the Royal London Ophthalmic Hospital he 
had been dealing with cases having orbital complications for which some radical 
measure had been required. He had employed Mr. Howarth’s technique, and, so 
far, he had been satisfied with the results. He agreed with Mr. Howarth that, in 
many cases, it was unnecessary to denude the frontal mucous membrane. Often 
he had found that the upper and back part of the mucosa could be left. With regard 
to the ethmoid, he had removed all the membrane and the cells. 

In dealing with the antrum he thought the operator should endeavour to be 
conservative and try the intranasal procedure before deciding on a Caldwell-Luc 
or more severe operation. As to stenosis of the fronto-nasal duct after operation : 
if one removed a portion of the nasal process of the maxilla, the opening afterwards 
was less likely to stenose, and an occasional touch with caustic during convalescence 
sufficed to keep it patent. He had not had much experience in skin-grafting these 
cavities after operation; he was trying it in some cases, and he hoped to obtain 
better results in regard to the patency of the duct. 


E. Watson-Williams said that one material objection to all methods involving 
an external approach through the skin of the face was that the majority of patients 
refused to consider any such measures unless the condition was sufficiently grave to 
make life intolerable. The first point on which they required reassurance when the 
question of operation was raised was that no external incision would be needed, 
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even though they could be persuaded that the scar was so inconspicuous as to be 
practically invisible. 

In the second place, the need for such an operation seldom arose. Most cases 
of chronic sinusitis could be treated satisfactorily by intranasal methods. The 
essence of this was, as Mr. Layton had said, to respect the mucous membrane, 
especially that of the turbinals. The inferior turbinal should never be removed, 
and rarely needed to be touched. The middle turbinal could nearly always be 
conserved, or at most only a small part needed removal to gain access to the anterior 
ethmoidal cells, and the remainder of the cells could be opened by passing beneath 
the intact turbinal. It was true that when dealing with old-standing, gross polypoid 
disease of the ethmoid, a more extensive removal might be demanded, but even here 
every effort ought to be made to conserve as much as possible of this physiologically 
important structure. The worst cases of chronic suffering from sinusitis were those 
in which there had been extensive or complete removal of turbinal tissue, in a 
mistaken attempt to get rid of the diseased part. This led to drying of the pharynx, 
and in the nose the formation of scabs, tenacious inspissated mucus, usually mis- 
described as pus, with aching and great discomfort. The ideal was free opening of 
the cells, for the purpose of drainage and ventilation, and if this were achieved 
the diseased mucous membrane would become healthy. 


Herbert Tilley said that it was open to doubt whether the majority of patients 
in this country would submit to such a radical procedure except under a general 
anesthetic, which was now frequently administered when the patient was already 
in a deep sleep, secured by the administration of such hypnotics as nembutal 
or avertin. 

He was glad to be assured that Dr. Ferris Smith reserved his external operation 
for such cases as had not been considerably relieved or even cured by intranasal 
procedures, because it must be within the experience of many surgeons that a large 
proportion of chronic inflammatory lesions in the higher sinuses could be satisfactorily 
dealt with by endonasal surgery. 

On the other hand, when failure attended this method of approach, Dr. Ferris 
Smith’s external operation would seem to provide more prospect of success. 


J. F. O’Malley said he understood that the fundamental point of the opener 
was the eradication of persisting osteitis, a condition which was the result of long 
chronicity. He would like to hear whether that really was the point emphasized, 
because operators in this country had mostly concentrated on the intranasal 
ethmoid operation. He had himself operated upon between 500 and 600 such cases 
during the last twenty-five years, and, in a great measure, he had been satisfied 
with the results. Now and again, however, he knew that some cell had escaped 
him, and the external operation had been subsequently needed. In a large cavity 
like the antrum there was relatively little osteitis apart from dental disease, but 
small sinuses like those of the ethmoid could be regarded from the same standpoint 
as the cells of the mastoid. There were thin bony walls, crowded into a cramped 
space, and so the inflammation wrought havoc, and resulted in osteitis much more 
than in the case of larger spaces. At first it was relatively soft, but if it persisted 
for years there was sclerosis. Hence in dealing with that aspect he feared that 
failure arose more from under-operating than from carrying out a more extensive 
procedure. 


Dr. Ferris Smith (in reply) said it had been one of his endeavours to define the 
type of case on which he did the operation he had been describing, but apparently 
he had failed to make that clear. He proposed to reply to the speakers in a 
general way. 





@®@ @ 


Ow = 


Fos OO ee FS 


= 


— =e f 


—- Vas 


QS Ch ey Oe or Ser ee ee 


Ss 





41 Section of Laryngology 987 


Mr. Howarth had raised the question of operating on all the sinuses at once. 
But he must allow proper judgment; one did not operate on a frontal sinus which 
had a proper lining by this method of approach. By confining the operation to the 
frontal sinus and the ethmoid Mr. Howarth might be neglecting the sphenoidal sinus. 
The pathological state of the particular case determines the approach. There were a 
a number of cases in which not all the sinuses needed to be operated upon; such a 
case was that on which he had operated on the previous afternoon. 

When he said that he had never seen a mucous membrane which was fit to leave 
behind, he was not referring to the ordinary case which was still air-containing ; such 
a case was one for therapeutic management, not for surgery. But one could not 
expect argyrol to cure a chronically diseased ethmoidal sinus, as the solution did not 


‘reach the diseased site. In the case of the normal nose he could put in argyrol 


packs, a second and a third, and could demonstrate a copious catarrhal discharge. 
In his own practice a careful study was made of the case locally, every means of 
arriving at a correct diagnosis being employed, including X-rays, and a decision was 
reached whether a given cell or a group of cells was air-containing or not. There 
were borderline cases in which one could not be certain. When cells were found to 
be air-containing, therapeutic management was the rule. When there was a small 
amount of air in the cells, the patients were given the benefit of a month or six 
weeks’ therapeutic management. 

With regard to the type of surgery employed, that depended on the pathology of 
the case. He was sure that the sinus case in America did not differ from the sinus 
case in London. That morning he had performed an operation on a woman who had 
been successfully operated upon twenty-one times, yet her sphenoidal sinus had not 
been opened. In that case there had been no X-ray study, and the anterior sphenoid 
wall was very dense. He would not feel justified in breaking through that wall 
without having a preliminary skiagram taken. The woman was still suffering from 
her original complaint. It was of that type of case that he had been speaking, one 
which had a gross pathology, the kind of case described by Dr. Pickworth, of the 
Birmingham Mental Hospital, in which osteitis and periostitis were present, with 
extension of bacteria, and all the changes consequent on that condition. At his 
home many of these cases were encountered, and he was sure there were many 
also in England; during the great war he had seen many such in this country 
among his patients. He still contended that one was not warranted in leaving 
behind any part of the membrane in a sinus cavity, because if the operator would 
remove the membrane and carefully examine it afterwards he would see support for 
his action. 

He was not able to agree with the contention that removal of the middle 
turbinate was a cause of crusting in the nose. The crusting in the nose was due to 
failure to remove the diseased structures. He had looked into several hundreds of 
these noses at various periods, and he would be pleased to match the cases he had 
been referring to with those dealt with by those who adopted more conservative 
measures. A large percentage of the cases he dealt with had already been operated 
upon one or more times before they came to him, sometimes by distinguished men. 
In one case he saw in London there was a narrow ethmoid cell running one-third 
the length of the cribriform plate, filled with pus. He had no instrument which he 
could get into that cell and no one could open it intranasally; even if he could, it 
would not be emptied. Periorbital ethmoidal cells were frequently diseased. When 
they were involved they were continually giving trouble. 

It was suggested by one speaker that he had a gloomy outlook on chronic sinus 
conditions. It had not been his intention to convey such an outlook to his hearers, 
but to the patients it was a gloomy situation. He was sure that some of the 
London patients who had had two or three operations were dissatisfied, because 
they had told him so; some said they would submit to operation of any kind only 
once more. 
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He could not definitely state the age of the youngest patient on whom he had 
performed the operation. Occasionally he used the periorbital approach on a 
young person, though it was rare to see the chronic process under 20 years of age. 
He had seen people aged 17 who had had polypi removed on several occasions. 

In the case of the patieat with osteitis, on whom he had operated that morning, 
the bone was rough, oozed on the surface, and was very tender to even slight 
pressure. That bone was not removed, but the covering granulations were taken off. 
It was saturated with picric acid acetone. He had seen, at a post-mortem 
examination on another patient, the stain on the dura after it had been applied on 
the sphenoid. 

He did not think any operator was warranted in entering the sphenoid without 
being able to see its walls ; it was a dangerous area. Operators had been taught to 
leave the sphenoid membrane alone, but that was not compatible with the advice 
to remove the membrane in the antrum. If the sphenoid was chronically diseased, 
the lining must be removed under proper vision. After his experience nothing 
could now deter him from the approach which he had described in the type of case 
under discussion. 
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The Role of Cholesterol in Health and Disease 
By Hue GarnsporouGH, M.D., F.R.C.P. 


CHOLESTEROL is an unsaturated secondary alcohol of the formula Ce7H4O, 
derived from a parent hydrocarbon CezHgg, and present as an integral con- 
stituent in all animal tissues. It is not the only sterol found in man, for 
B-cholestanol is found in tissues in minute quantity, and in the feces, and 
coprosterol is found also in the feces. The brilliant researches of Windaus and 
Wieland have demonstrated that, structurally, cholesterol is related to the bile-acids 
and that these bodies have a common carbon skeleton. More recently, as a result 
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of the suggestions of Rosenheim and King, the structural formula for these bodies 
has been restated, and now there is seen to be a close relationship not only between 
cholesterol and the bile-acids but also with the male and female hormones, 
ergosterol and its irradiation produéts including calciferol, and the vitamin D, all 
these substances possessing a common carbon skeleton. Furthermore, many other 
bodies, which exhibit high physiological activity, such as the cardiac glucosides, 
are structurally related. All these bodies thus form a group of substances of 
polyterpene nature which must be considered to rank equally in importance with 
the groups of fats, carbohydrates and proteins, as an essential part of the body 
economy. 
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Remarkable physiological and pathological relationships have already been 
discovered in members of this group by Kennaway, Cook, Dodds and co-workers. 
Thus the ostrogenic activity of the female hormone can be simulated by ergosterol, 
calciferol and neo-ergosterol, and, furthermore, cestrogenic activity is found in some 
derivatives of 1,2, 5,6 dibenzanthracene which itself possesses carcinogenic activity. 
Following this it was shown that certain substances such as 1,2 benzpyrene 
possessed both cestrogenic and carcinogenic properties. We see that a number of 
chemical compounds found in the body, related chemically to cholesterol and the 
bile-acids, possess vitamin and hormonal properties, and further that they are 
related chemically, in having a common phenanthrene nucleus, to substances not 
found in the body which exhibit cestrogenic and carcinogenic activities (fig. 2). 
It is to be noted however that at the moment we have no real knowledge of any 
intermediary chemical processes occurring in the body between the sterols and the 


OESTROGENIC 


co C3H, OH 
Cy H, OW 
On 





ERGOSTEROL 1. KETO. 1.2.3:4: TETRA- DIBENZANTHRACENE 
HYDROPHENANTHRENE DERIVATIVE 
R Ni N Ni CARCINOGENIC 
| | CH. 
CH, CH, 
42 BENZPYRENE 56 cyclo- PENTENO 
1:2 BENZ ANTHRACENE 15256 DIBENZANTHRACENE 
Fig. 2. 


bile-acids and hormones, and one can only conjecture as to the importance of 
their chemical similarity. 

Cholesterol, a stable substance, can be converted in the laboratory into a 
labile stereo-isomer, allocholesterol, which readily changes to ordinary cholesterol. 
The two stereo-isomers are related to other sterols found in the body in the 
following manner :— 


Parent hydrocarbon Cholestane Coprostane 
= 
Unsaturated alcohol Cholesterol 4 “ Allocholesterol (coprostenol) 
Saturated alcohol 8-Cholestanol Coprosterol 
| 
—" v 
Bile-acid Hyo-deoxycholic acid Cholanic acid derivatives 


(Allocholanic acid) 
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Thus the bile-acids found in man and coprosterol are in the same stereo-isomeric 
series as allocholesterol, while cholesterol, 8-cholestanol and the hyo-deoxycholic 
acid found in pig’s bile belong to the other series. 

In the body tissues and fluids cholesterol is the main sterol, though 
Schoenheimer has adduced evidence of the presence of traces of f-cholestanol. 
Cholesterol itself exists in the free or alcoholic form and also combined with fatty 
acids as esters. Free cholesterol only is found in the brain, bile, and red-blood 
corpuscles, free and ester together in the plasma and most tissues, while ester 
cholesterol preponderates in the suprarenal cortex and in pathological deposits, such 
as in atheroma, in the kidney in subacute nephritis, and in the lipoid infiltrations. 

We have little knowledge of the functions of cholesterol in the cell economy. 
That cholesterol can be synthesized by the organism is now generally accepted, as 
following such experiments as those of Gardner and Fox in which, by comparing 
the amounts of ingested and excreted cholesterol in men, over periods of time, it was 
shown that there was an excess of output over intake of the average value of 0°31 g. 
a day. 

In man the sterol excreted in the faces is mainly coprosterol, with some 
§8-cholestanol and only traces of cholesterol; in omnivora and carnivora these same 
sterols are present in variable amounts. In herbivora, however, these sterols are 
not found in the feces; furthermore, cholesterol administered in the food of these 
animals is avidly absorbed and deposited in some of the tissues. Dorée and Gardner 
formulated the hypothesis of the cholesterol cycle wherein cholesterol, freed by the 
breakdown of cells, was excreted in the bile, then reabsorbed from the intestine and 
again utilized. That cholesterol is so absorbed was shown by Mueller, the main 
pathway being the chyle and the thoracic duct. It is interesting to note here that 
more recently Schoenheimer has shown that coprosterol, 8-cholestanol, and the 
vegetable sterols are not absorbed from the intestine. The mechanism of cholesterol 
absorption has been suggested by Wieland. He found that one of the deoxycholic 
acids found in human bile could combine with fatty acids to form stable molecular 
compounds, the choleic acids, the salts of which are readily soluble in water. Such 
compounds could also be formed with water insoluble substances such as naphthalene, 
alkaloids, cholesterol, etc., which could be brought into watery solution by an aqueous 
solution of a deoxycholate. Wieland called this the “choleic acid principle” and 
he thought that it had an important function in the transport of fat, fatty acids, and 
cholesterol through the intestinal wall. It is to be remembered, however, that these 
molecular combinations consist of eight molecules of deoxycholic acid to one of the 
combining substance, and hence a good deal of the acid would have to be available 
to account for the whole of the intestinal absorption of fats and cholesterol. 

The intestinal sterol metabolism is, however, more complicated and does not 
consist merely of the absorption of a moiety of the ingested and biliary cholesterol, 
the remainder being passed on in reduced form in the feces. In 1911 Boehm showed 
that the contents of a closed intestinal loop, formed accidentally and left in situ for 
fourteen years, were sterile and contained, as the only sterol, 8-cholestanol, which 
must have been excreted into the lumen through the intestinal wall. Schoenheimer 
and co-workers, experimenting with dogs, have shown that the isolated large intestine, 
to which ileal contents had no access, and which had been thoroughly washed before 
being sealed-off to form a cyst, also excreted S8-cholestanol. Thus, the presence of 
8-cholestanol in normal feces might be due to intestinal secretion. The significance 
of coprosterol formation is not kuown. Gardner has suggested that it provides in 
man a mechanism for limiting the absorption of cholesterol—a mechanism that is 
absent in herbivora, which if fed with cholesterol rapidly absorb it and suffer fatal 
lipoid infiltration. We have shown recently that intestinal excreta obtained from 
an ileostomy or a cecostomy contain only cholesterol with traces of 8-cholestanol 
but no coprosterol. Consequently unless cholesterol is absorbed in the colon, which 
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does not seem likely, its absorption in the small intestine is already limited before 
coprosterol formation occurs. This change of cholesterol to coprosterol has been 
attributed to bacterial action, but there is really but little evidence of this. Gardner, 
using a carefully trained dog, showed that a normal diet produced little coprosterol 
in the faeces but when the animal was fed on sheeps’ brains the fecal sterol was 
almost entirely coprosterol. It seems strange that whereas the normal intestinal 
change showed little conversion of cholesterol to coprosterol, yet under these cir- 
cumstances bacterial action could so suddenly become effective. 

Another method of examining sterol metabolism in man is by the study of the 
blood content. Here the most valuable information is obtained if free and ester 
cholesterol are separately estimated in the plasma and not in the whole blood where 
the constant value of the free cholesterol of the erythrocytes tends to mask changes 
and introduce complications if anemia is present. The normal value of plasma 
cholesterol varies appreciably, and somewhat different figures are obtained following 
the method used in estimation. Gardner and I determined the following figures for 
plasma cholesterol in 50 normal subjects. 


GRAMS OF CHOLESTEROL PER 100 GRAMS OF PLASMA 





Total cholesterol Free cholesterol Ester cholesterol 
— —_— . . —_—_—*_——_—__ 
Average Limits of variation Average Limits of variation Average Limits of variation 
M. 0-170 0-11—0-22 0-05 0-005—0-082 0-12 0-08—0-14 
¥. 0-153 0-08—0-23 0-054 0-02—0-094 0-10 0-054—0-14 
M, = male; F. = female. 


The ester cholesterol forms from 60% to 70% of the total, though occasionally 
anomalous figures are found. In health the values for a single individual appear to 
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remain constant for a long period of time. Feeding on cholesterol-rich food for a 
period increases the cholesterolemia and feeding on a sterol-poor diet decreases it, 
the change occurring mainly in the ester form. Single meals may be followed by 
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considerable change, sometimes an increase, sometimes a decrease. There was no 
obvious alimentary hypercholesterolemia, and Gardner and I could not find any 
correlation between the intake and the plasma values after meals of various types. 
In pregnancy certain definite changes do occur. We found that up to the thirtieth 
week there was a progressive increase of free cholesterol and a decrease of ester 
cholesterol to quite low figures, after which the values steadily returned to a normal 
level achieved in the first week or two of the puerperium. Sometimes the increase 
of free cholesterol is so great that a definite hypercholesterolemia occurs. The 
characteristic curves which we found have been criticized on the ground of the 
fewness of the observations but we find it difficult to doubt the validity of the 
observations. 

Under pathological conditions hypocholesterolemia and hypercholesterolemia 
appear. It is difficult to define the level of cholesterolemia which is to be considered 
abnormal, and conclusions have been drawn from figures which are little outside 
the normal range and which, in my opinion, are not justified; such slight variations 
would not be considered abnormal in other equally variable blood constituents such 
as urea. Thus it has been suggested that senile deafness associated with arcus 
lipoides on the drum and on the cornea is due to an increase of blood cholesterol. 
If there is actually such an increase in elderly people it is no more evident than a 
tendency to higher blood-urea values. As Mr. Thacker Neville has suggested to 
me, the fact, that when prolonged gross hypercholesterolemia occurs there is no 
increase of deafness or formation of arcus lipoides, renders such conclusions unlikely. 
The same test can be applied to the hypothesis that hypercholesterolemia is the 
cause of gall-stones. Here a search of post-mortem records shows that in a large 
number of cases of subacute nephritis, where the average plasma cholesterol must have 
ruled high for long periods, there is no indication whatever of any unusual tendency 
towards gall-stone formation. 

Hypocholesterolemia is said to occur during fever, but the values found are little 
below normal and no explanation has been offered of the change. 

Hypercholesterolemia occurs in biliary disease, some forms of nephritis, diabetes 
and xanthoma, but it is only in the first two that one can define the conditions under 
which it appears. I am of course not concerning myself here with doubtful degrees 
of hypercholesteroleemia but only use the term where the values found are constantly 
and undoubtedly above the normal upper limit. 

The earlier French workers believed that increase in the blood cholesterol was a 
constant feature of cholelithiasis, and though some subsequent work tended to 
confirm these findings, Campbell later showed quite definitely that hyper- 
cholesterolemia does not occur in the absence of jaundice. Fowweather and 
Collinson suggested that hypercholesterolemia occurring in gall-bladder disease was 
due to. absorption of cholesterol from the gall-bladder into the blood, but this is open 
to a good deal of criticism. Thannhauser and Schaber noticed that in some patho- 
logical liver conditions the cholesterol ester of the plasma more or less disappeared, 
terming this phenomenon “ Estersturtz.” They thought that this betokened a 
failure of esterifying capacity of the liver cells, and hence could be used as an index 
of hepatic damage. These findings were disputed by other German workers, who, 
nevertheless, confirmed the fact that there were some diminution of the ester 
cholesterol in liver and biliary disease. Gardner and I examined a number of cases 
and were able to confirm Campbell’s findings that in uncomplicated cases of 
cholelithiasis there was no disturbance of the cholesterol level, and also noted that 
there was no change in the ester-to-total ratio. We found that the observed 
changes in the plasma cholesterol were correlated with the degree and persistence 
of biliary obstruction. If such obstruction was recent or was intermittent, as 
evidenced by the alternating absence or presence of pigment in the feces, then low 
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values for cholesterol ester were found in the plasma, the freé cholesterol 
being normal or slightly raised. If, however, complete obstruction persisted for 
some time, then both forms of cholesterol progressively increased in the plasma, the 
ester form, however, always remaining less than the free form, in contrast to the 
normal condition. Thus, in one case of intense jaundice due to a stone in the 
common bile-duct, but where, occasionally, the faces were normal in colour, there 
was 0°09% free cholesterol and 0:07% ester cholesterol in the plasma, whereas 
another similar case in which the biliary obstruction had been complete for eighteen 
months the values were 0°36% free and 0°24% ester cholesterol. In cases showing 
low cholesterol ester values in the plasma if the biliary obstruction is completely 
relieved, the re‘urn to normal plasma values can be very rapid indeed: in one of our 
cases we calculated that, on recovery, there was an amount of 4°3 g. of cholesterol 
as ester restored to the circulating plasma in three days. The figures are 
instructive. 





TABLE II 
Presence Cholesterol per 100 g. of plasma Per cent. 
of co “ ~ of total 
jaundice Date Free Ester Total as ester Remarks 
t 29.12.27 0-067 0-005 0-072 6-65 
' 3.1.28 0-085 0-002 0-087 2-65 Feces pale 
6.1.28 0-082 0-133 0-215 62-6 Fwces normal 
6.2.28 0-090 0-173 0-263 65 


Deoxycholic acid orally from 29.12.29 to 3.1.28. 
Dehydrocholic acid intravenously 3.1.28 to 6.1.28. 


This patient had been treated from the time of the first observation with oral 
administration of deoxycholic acid and intravenous injections of dehydrocholic 
acid. 

In other diseases, such as acute yellow atrophy and jaundice due to organic 
arsenicals, we found the same low values for the plasma ester cholesterol. 

The rapid fall of ester cholesterol was difficult to account for, but we discovered 
that cases in which there was a complete biliary fistula also showed this effect. In 
one case, for example, in which a complete biliary fistula had persisted for six 
months the ester value fell to 0°009%. It thus becomes apparent that where the 
bile is deviated from the intestine, either by obstruction of the common bile-duct, or 
the result of advanced hepatic disease, or by the mechanical deviation of the bile 
through an external fistula, then ester cholesterol tends to disappear from the 
plasma. Now we know, that whether Wieland’s choleic acid principle is the 
complete explanation of intestinal fat and sterol absorption or not, under all 
these conditions there may be a more or less complete failure to absorb fat from the 
intestine. Two hypotheses might be suggested to explain why ester cholesterol falls 
when bile is absent from the intestine and why the sterol in this form returns 
rapidly when bile again flows normally: firstly, that the ester cholesterol of the 
plasma might arise mainly from the sterol absorbed in the intestine, and for this to 
occur bile must be present in the gut; secondly, that the ester cholesterol functions 
in the transport of fatty acids in the plasma and its amount is an expression of the 
alimentary absorption of fats. Now under normal conditions, using Fox’s estimate 
for the average biliary cholesterol excretion, we have reckoned that about 0°06 g. 
of cholesterol is absorbed per day, even though the total that passes along intestinal 
canal is much greater. Consequently, it seems unlikely that the rapid return of 
ester cholesterol to the plasma, to the extent of over 4 g. in three days, after relief 
of biliary obstruction in a case previously mentioned, could be explained by 
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re-establishment of sterol absorption, but rather there is greater probability of 
cholesterol being mobilized from the tissues to aid in the transport. of the sudden 
influx of absorbed fat. 

The later-occurring hypercholesteroizmia also presents difficulties in explanation. 
It is insufficient to assume that retention of bile accounts for the phenomenon, We 
know from the work of Boehm, Schoenheimer, et al. that the intestine is capable of 
excreting sterol, which in experiments carried out under sterile conditions is found 
entirely as 8-cholestanol. In obstructive jaundice we have found that the fecal 
sterols are relatively the same as under normal conditions and are excreted in 
quantity, but we do not know if the usual excess of output over intake exists. We 
have endeavoured to carry out balance experiments in such cases but so far have not 
been able to continue for sufficient periods to complete the experiment. One 
difficulty, apart from that of finding cases which can be safely studied for a length of 
time, is that of constipation in these cases and hence of getting the fecal output 
corresponding to a fixed period. 

Now that we know that simple cholelithiasis is unaccompanied by hyper- 
cholesterolemia and that hypercholesterolemia existing for a long time does not 
lead to an inerease of gall-stone formation we must seek the cause of gall-stone 
production in either the local conditions in the gall-bladder—in the changes, for 
example in the bile undergoing concentration—or else in the nature of the freshly 
excreted bile itself and its carrying capacity for sterol. In this latter we are still 
hampered by our difficulty in estimating bile acids ana the present impossibility of 
determining the amounts of specific acids, such as deoxycholic acid, the importance 
of which has already been suggested. 

In toxic nephritis hypercholesterolamia is a constant finding in those cases which 
present marked albuminuria and either persistent extensive cedema or recurrent 
edema. These are the cases of the so-called “ nephrotic’”’ syndrome, and whether 
this is present in pure form, i.e. if the case is uncomplicated at any time by vascular 
changes or nitrogen retention or observed hematuria, or whether there is an 
obviously progressive nephritis in which the phase of cedema and hyperalbuminuria 
is followed by renal sclerosis, then disturbance of the cholesterol level can be noted. 
It was first observed by Port and since then has been described by many observers. 
The increase of cholesterol in the plasma can occur in either the free or ester forms 
orin both and the ester-to-total cholesterol ratio is probably more variable than in 
health. The hypercholesterolemia can reach a total of as much as 1% but in these 
cases the plasma may or may not be milky. In progressive cases where the oedema 
disappears and vascular changes and nitrogen retention appear then the cholesterol- 
w#mia becomes normal, but there may be some overlapping of the stages and high 
plasma cholesterol values can be found even though vascular changes are established. 
It has been suggested that observation of the cholesterolemia is a guide to prognosis 
but with this [ cannot agree, since hypercholesterolemia may vanish either as a 
result of a progress towards sclerosis and a fatal termination, or in a case of more 
purely nephrotic type when recovery occasionally occurs. 

The cause of the hypercholesterolemia is unknown. Possibly it is related to the 
disturbance of the plasma proteins which results from the albuminuria and we do 
know that there is some association between the plasma sterols and the globulin 
moiety. There is apparently no cholesterol retention, when using ordinary diets, as 
Beumer has shown in balance experiments. 

Cholesterol is also deposited as ester in the kidney parenchyma during the 
nephrotic stage and later in the interstitium. There is no increase in the sterol 
content of other organs. 

Cholesterol is also excreted in the urine—in our cases to the extent of 16 to 40 mgm. 
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per day, the normal being 1:7 to 4 mgm. In the urine the sterol is found to be 
associated with the globulin just as we found it to be in the plasma. 

In hypothyroidism the total cholesterol of the plasma may be increased by nearly 
50% over normal values and after administration of thyroid the values generally 
become normal. Epstein and Lande thought that blood cholesterol was inversely 
proportional to the basal metabolic rate and they found an analogy between 
myxcedema and pure “ nephrosis ” in which the basal metabolic rate is also below 
normal; this argument was then used to explain the occasional beneficial results of 
thyroid medication in the latter condition. However, this relationship does not 
exist in states of hyperthyroidism where, as in exophthalmic goitre, according to our 
figures, the blood-cholesterol is within normal limits. 

Hypercholesterolemia occurs in severe cases of diabetes, though I have not had 
occasion to observe it. It is stated that plasma cholesterol determinations are of 
value in this disease as an index of prognosis, and that if the hypercholesterolemia 
persists, despite insulin treatment the prognosis tends to be more serious in the 
sense that treatment is more difficult. The increase of plasma cholesterol in 
diabetes mellitus is possibly due to the disturbance of fat metabolism and 
transport. ° 

Hypercholesterolemia in diabetes and certain cases of jaundice, associated often 
with large spleen, may be accompanied by discrete deposits of xanthoma or even a 
diffuse xanthomatosis of the skin. On the other hand, nodular xanthoma is often 
found in the absence of any hypercholesterolwmia. 
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Discussion.—Dr. RK. D. LAWRENCE said he would limit his remarks on cholesterol entirely 
to diabetes, and particularly to the important part which a high body cholesterol played in 
the production of the arterial degeneration so universally noted in long-standing diabetes. 
The most obvious effects of this arteriopathy were seen in gangrene, coronary thrombosis, 
retinitis, and kidney changes producing albuminuria. The incrimination of hypercholesterol- 
w#mia in these complications probably first arose from work on rabbits (which Dr. Gainsborough 
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had shown to have no bearing on changes in man) in Aschoff’s laboratory, and it had been 
widely accepted, particularly by some of the most important diabetic clinics in America. 

True, in severe and uncontrolled diabetes, the blood cholesterol was always increased, 
along with the total lipoids, and ran parallel in most cases to the upset in fat metabolism 
shown by the ketosis. Treatment with adequate amounts of carbohydrate (even 100 grams 
per day was usually enough) and insulin, when necessary, reduced the cholesterol to normal 
limits. For several reasons he (Dr. Lawrence) saw no reason to consider cholesterol as the 
culprit in diabetic arterial degeneration. He thought that it had largely earned this reputa- 
tion because it was the most easily estimated of the blood lipoids, whereby emphasis had 
been focused on it. Had fatty acids or lecithin been as easy to estimate, he thought they 
might quite easily now occupy the unsavoury position of cholesterol. 

Again, the type of arterial degeneration in diabetes was different in distribution and type 
from the cholesterol deposits in atheroma. Medium-sized and small vessels were most 
affected, and the aorta and large vessels often normal. In all cases of gangrene which he 
had examined, intimal hyaline constrictive changes in the arterioles were present, but there 
was, still more obviously, medial calcification, comparable with Monkeberg’s degeneration. 
Mere fatty atheromatous changes in the intima were not the most important lesions. 

Furthermore, the arterial changes occurred most frequently in elderly, long-standing mild 
cases of diabetes in which disturbance of fat metabolism was absent. Ketosis and hyper- 
cholesterolemia were absent in these cases, and yet when first seen, after a few years of 
moderate hyperglycemia, vascular degeneration was often well established. 

Retinitis was a type of vascular degeneration commonly found in these diabetic cases, 
and probably most easily and accurately observed. He had made a comparison of blood 
cholesterol] in a smail series of diabetics with and without retinitis, but otherwise 
comparable. In both, the cholesterol value was normal and almost identical—167 mgm. % 
in retinitis cases, to 165 mgm. % in cases without retinitis. 

He would emphasize the importance of studying non-diabetic cases of xanthoma. In 
such cases the blood cholesterol remained high at 300 to 400 mgm. for many years, without 
affecting general health or producing arterial degeneration. He had seen only a few such 
cases, but recommended their further study as the best criterion of any primary effects of 
hypercholesterolemia. 

In the meantime he remained sceptical, from his ‘clinical and laboratory experience, of 
the reported ill-effects of hypercholesterolemia in diabetes. 


Dr. F. PARKES WEBER said he could not agree with Dr. Gainsborough’s statement in 
the abstract of his paper: “ There is no evidence that hypercholesterolemia is a retention 
phenomenon.” How otherwise than as a retention phenomenon could one explain the 
xanthoma—especially the xanthoma “in sheets” about the neck—which was formerly not 
rarely seen in the subjects of chronic obstructive jaundice, and which constituted a hideous 
contrast to the greenish or blackish icteric coloration of the rest of their skin? Cholesterol 
was universally acknowledged to be excreted in the bile, and when the exit of bile was 
blocked was it not natural to suppose that cholesterol, as well as bilirubin, should 
accumulate in the circulating blood? From the overladen blood-serum the cholesterol 
would be deposited so as to give rise to the cutaneous xanthoma. The extreme sheet-like 
xanthoma of the skin was met with in no other condition than in obstructive jaundice. 
Dr. Weber admitted of course that the tendency to deposition of cholesterol in the skin 
varied greatly in different individuals, and that some individuals were much more resistant 
than others. It would have been quite different had Dr. Gainsborough written: “There is 
no evidence that chronic retention of bile gives rise to permanent hypercholesterolemia.” 
There was indeed no evidence that the hypercholesterolemia in question persisted as long 
as the biliary obstruction lasted. 

The reason why some individuals had an innate predisposition to focal deposition of 
cholesterol, with or without any hypercholesterolemia, was a problem of great interest. 
For instance, children with the so-called “ Schiiller-Christian disease’? seemed to be 
predestined to suffer from lipoid-granulomata of the skull (and elsewhere) with the terrible 
secondary consequences. Did starving these unfortunate individuals of the lipoids, which 
were so valuable for the satisfactory growth of normal children, hinder and arrest the 
development of the lipoid-granulomata ? 
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Sir JAMES DUNDAS-GRANT said that he was interested in cholesterolemia in its relation 
to the deafness of old age, in which it was believed by some writers to play an important 
part, inducing arterial disease and high blood-pressure with changes in the blood-vessels and 
sensory structures in the internal ear. For the high tension such remedies as rhodan and 
calcium-diuretin were prescribed. The omission from the diet of such cholesterol-rich foods 
as brains, liver, yolk of egg, kidneys, and sweetbreads, and great moderation in the 
consumption of fat were insisted on by certain French observers. Abstinence from eggs and 
bacon would not be very acceptable here. 
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Lymphomatosis 
By C. L. Oakey, M.D. 


(Wellcome Physiological Research Laboratories) 


SINCE the first description of this disease by Marek in 1907, and its clarification 
by Pappenheimer and Cone in 1926, reports of its occurrence in many countries 
where poultry are bred on a large scale have’ accumulated to such a degree as to 
suggest that it is now the most destructive disease of poultry. It is true that there 
is a great deal of suspicion that the incidence of the disease has not increased to the 
extent that these reports would make one believe, since no doubt many cases have 
in the past been labelled “leukemia,” ‘‘ sarcoma,” or merely “tumours,” and the 
real incidence consequently whittled down by subdivision. When everything has 
been allowed for, however, no question remains that it is an extremely common 
disease, affecting many thousands of fowls just at the very moment when the farmer 
feels that, having been saved from bacillary white diarrhoea, coccidiosis and rickets, 
they may be a profitable investment. 

Lymphomatosis attacks fowls of all ages: my youngest example is from a chick 
7 weeks old, my oldest from one of 3 years. But the great majority of cases occur 
when from 4 to 6 months of age the hens come in to lay. From then onwards 
there is a fairly steady loss from the disease, until at about 1 year old a marked 
decline occurs, and beyond that age the disease appears to be extremely rare. 

Cockerels are said to be much more rarely affected than hens, though, as in most 
farms few cockerels are kept, exact information is difficult to obtain. About 50% 
of our post-mortem examinations on adult fowls at these laboratories are on cases of 
this disease. 

There are three main types of the disease, any or all of which may be present in 
the same fowls. 

(1) Paralytic.—Here the first symptom is, cemmonly, increased irritability of 
the affected birds ; later, weakness or complete paralysis of various muscles appears, 
being shown by drooping of the wing, dragging of the leg or claw; occasionally there 
may be drooping of the neck, or rotatory movements of the head. If the autonomic 
nervous system is involved, disorders of digestion and nutrition or cardiac failure 
may occur. So long as the paralyses do not prevent them from obtaining and 
absorbing food, such birds will usually thrive; even when they are quite helpless, 
handfeeding. may keep them alive. The majority, however—if not killed—starve, 
either from lack of food or lack of the power to absorb it. Recovery has been 
reported. On post-mortem examination, changes are most usually found in the 
peripheral nerves, although occasionally lesions occur in the central nervous system. 
These nerves show either fusiform or nodular yellowish-grey translucent swellings, 
often increasing the size of the nerve four or five times. All nerves or only a few 
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may be involved, and lesions may be present both in the somatic and autonomic 
nerves, while the degree of involyement is very commonly much more than the 
symptoms would suggest. 

(2) The visceral or tumorous type.—Here death is frequently the only symptom, 
apart from a greater or lesser degree of wasting, and unless tumours appear in the 
skin or superficial muscles, the diagnosis cannot be made during life. Post mortem 
two types of lesion are found, not uncommonly associated with one another: 
(i) Multiple nodules of pinkish-grey soft elastic growth in any or all of the organs, 
e.g. liver, skin, spleen, heart-muscle. When the paralytic and tumorous types exist 
together, the swollen nerves may spread out into tumours. (ii) A diffuse infiltration 
and replacement, in which the organ, though much enlarged, more or less retains 
its original shape. This is found commonly in the liver, spleen, lung, ovary and 
thyroid, and as a special case in the splash spread in the mesentery. It is very 
uncommon to find diffuse infiltration without at least one tumour. 

(3) The ocular type is one which leads to the greatest difficulty in diagnosis. In 
this form the disease manifests itself by a change of the colour of the iris from the 
characteristic orange-yellow to a bluish grey, often without gross deformity of the 
pupil (apart from failure to react to light), though owing to the associated replace- 
ment of the choroid, blindness is common. 

The histology of these three forms is monotonously consistent. The infiltrations 
in the nerves, the tumours in the viscera, the infiltrations in the iris and choroid 
consist almost entirely of cells of the lymphoid series, embedded in a very scanty 
stroma. Usually they are comparatively young lymphoblasts, though plasma-celled 
tumours, as well as those consisting of large lymphocytes, may be found. Whatever 
the structure, maturation of the cells to adult lymphocytes is hardly ever seen. The 
masses show many cells with hyperchromatic nuclei, mitoses are frequent, differen- 
tiation is almost entirely absent, and the surrounding tissues are infiltrated and 
freely replaced. At first the infiltration tends to be perivascular; in the liver the 
lesions are very often primarily periportal, and in the iris small nodules may be seen 
pushing in the walls of the ciliary vessels, though when the mass has increased to a 
large size this perivascular arrangement may be completely obscured. The degree 
of degeneration and necrosis varies, and seems to have little to do with the size of 
the tumours. A true leukemia is probably never present in lymphomatosis, and 
though there is some suggestion that blood changes in the direction of a lymphocytosis 
occur in the advanced cases, the marked variations in the normal animal renders 
these of little value for diagnostic purposes. 

It will be observed that I have grouped these three conditions together as one 
disease, though many separate them. I do this for the following reasons: (1) They 
are commonly associated in the same bird; (2) the fusiform enlargements of the 
nerves frequently end in tumours; (3) the histology is the same in all, and where a 
nerve infiltration passes over into a tumour there is no break in the histology. 

It will be seen that on this basis the swollen nerves are only a special case of 
diffuse infiltration of the organs; and that the connexion between the nerve lesions 
and the tumours is rather like that between nodular and maculo-anesthetic leprosy. 
If this view is adopted, it would seem a pity to retain the term “ fowl paralysis,” 
since so many of the fowls are not paralysed; the term “ lymphomatosis ” seems to 
be free from this objection. 

Differential diagnosis.—In the nervous cases neurofibroma of the sheath (though 
a rather rare tumour) may cause difficulty, but can usually be distinguished by its 
marked hardness, its whorled fibrous appearance on section, and occasionally by its 
plexiform structure. Other tumours (sarcoma, carcinoma) may have to be separated 
from the lymphomatic masses, though usually these are so characterized by their 
pinkish-grey colour and relative softness that unless they are very small, little 
difficulty arises. A hard mass is very seldom lymphomatic. 
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The lesions of S. pullorum in the myocardium may be impossible to separate 
from lymphomata except by microscopic examination, but they are usually harder, 
yellower and more necrotic, and if old often have a distinctly fibrous sheen on cut 
surface. 

The diffuse infiltrations must not be confused with myeloid leukemia and 
leucosis, which differ from them in the true diffuseness of the infiltration, its 
comparatively yellow colour, and, as a rule, the absence of tumour formation. 
The ocular lesions must be separated from iridocyclitis and congenital deformities 
such as colobomata. In iridocyelitis bulging of the anterior chamber, with hazing 
of its contents, occurs, followed by fixation of the iris to the lens, and irregular 
distortion of the pupil, usually associated with fibrotic changes in the iris and 
marked loss of pigment. It should, however, be remembered that the lymphomatic 
infiltration of the iris may give rise to secondary attacks of iridocyclitis which may 
engraft on the lymphomatic process changes for which it is not directly responsible. 
The colobomata can be diagnosed by their presence in early life, and their very 
characteristic form. The only coloboma-like deformities seen by me which I 
consider due to lymphomatosis were rounded at their extremities, whereas the tip 
of a true coloboma is always sharp. 

AL tiology.—As we know little or nothing of the cause of this disease, numerous 
hypotheses are held, all of which can be reduced to two: (1) the infective; (2) the 
neoplastic. 

Not unnaturally, birds dying of the disease show severe intestinal parasitism by 
coccidia, nematodes and tapeworms, but since the disease has been proved to occur 
in the absence of all of them, there is little doubt that they are not the primary 
cause, though they may contribute to the advance of the disease by reducing the 
resistance of the host. 

Various bacteria have been implicated, but the evidence in their favour is small. 
Attempts at reproducing the disease in the fowl have met with very variable success, 
the great difficulty being the frequency with which the disease turns up in the 
controls. It has been claimed that minced tissue, or even filtrates will give rise to 
the disease, and recently the interesting view has been put forward that the stem 
cell of these tumours is the hwmohistioblast, which could give rise to cells of the 
granular lymphoid or erythrocyte series. This view is based on the fact that 
Johnson,’ obtained, by the injection of filtrates from lymphomatic material, 
erythroleucosis, myeloid leucosis or lymphomatosis. This is a possible explanation 
of the rare cases where the tumours consist of a mixture of lymphoblasts and 
eosinophils. But even if this be admitted (and many of the experiments in the 
literature seem very inefficiently controlled) and an infective agent filtrable or 
otherwise be found to be capable of transmitting the disease by injection, there is 
little to show that the natural disease occurs through the mediation of such an 
agent. The parallel case of the filtrable fowl tumours may be cited. Here 
although there is no doubt whatever that the disease can be transmitted by a 
filtrable agent, natural spread in a flock of birds appears to be unknown. 

It may, however, be argued that although the disease shows proliferative characters, 
it may, like fowl-pox for instance, be inflammatory. Here it is very salutary to 
remember that our test of the nature—inflammatory or otherwise-—of a disease-process 
is, stripped of all inessentials, dependent on the result, either experienced or deduced. 
For a process to be termed inflammatory, it must be to some extent self-limited and 
an organized whole whose end (though it may fail) should be, to speak teleologically, 
either the restoration of normal structure or the formation of a scar. The cells of 
an inflammatory reaction characteristically pass through their life history in the 
normal time, and the population is predominantly udult. It seems to be rather 
difficult to imagine that masses of primitive lymphoblasts as large in some cases as 
4 Bull, Virginia Poly. Inst., lvi, 8. 
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an orange, showing no signs of self-limitation or differentiation, which do not fibrose 
but increase indefinitely and finally kill the fowl, can be regarded as anything but 
tumours. I incline, therefore, to the neoplastic view, and feel that in this connexion 
one interesting aspect of the subject has been little pursued, namely the hereditary 
one. It is well known that the disease is common in some breeds, especially 
those highly selected for their egg-laying capacity, and very rare in others, while 
there is a general opipvion, not perhaps amounting to much more, that the 
progeny of certain cockerels or hens are peculiarly susceptible. This at least 
suggests that while the poultry farmer breeds for good table-birds or high egg 
production, he may at the same time be breeding an increased susceptibility to the 
overgrowth of lymphoid tissue and that the real remedy may be the breeding of a 
variety which does not combine the destructive with the profitable factor. 


Some Fallacies in the Diagnosis of Helminthic Disease 
By E. L. Taytor, B.V.Sc., M.R.C.V.S. 


(Veterinary Laboratory, Ministry of Agriculture) 


THE first fallacy concerns the value of the flotation technique for concentrating 
the eggs of parasitic worms for the diagnosis of helminthic disease. This technique, 
which depends for its operation on the eggs being of a lower specific gravity than 
the fecal débris, was first introduced about thirty years ago, and has become very 
popular among British veterinarians, following the more recent publication of slight 
modification in its method of employment. It is not difficult to understand the 
reason for the popularity of the test; the required apparatus and reagents are of 
the simplest and in the space of half an hour or so, by the force of gravity, or within 
a few minutes, if the centrifuge is used, the eggs of nematodes, and of some cestodes, 
can be separated from the fecal débris, collected from the surface of the separating 
fluid, and examined in large numbers under the microscope. It is a test which gives 
a peculiarly satisfying result ; until it is carried out, quite a search may be required 
to find one or two eggs, but afterwards they are often to be seen in hundreds, or 
even in thousands. 

The fallacy lies, when this test is used in connexion with the diagnosis of 
helminthic disease, in the false impression which it gives as to the extent of infesta- 
tion, if the diagnostician is not aware of the large numbers of eggs which some of 
these parasites may produce. The female Ascaris lumbricoides lays some 200,000 
eggs daily, one of the human hookworms some 9,000, while ascarids and other 
worms of domestic animals lay similarly large numbers. In the human being, 
where these figures have been worked out in greatest detail, an infestation with one 
ascaris alone may represent some 2,700 eggs per gram of feces; and as two or three 
grams muy be employed in one flotation test there is the possibility of finding 5,000 
or 6,000 eggs where the host is carrying only one worm. 

A similar state of affairs holds for farm animals, with the difference that in 
herbivores the eggs of parasitic worms become more diluted by the relatively greater 
bulk of the feces. Although it is a most valuable test for the demonstration of 
parasitism, the flotation test is likely, therefore, to lead the investigator astray 
where it is used for the diagnosis of disease, unless some special modification is 
employed. 

The second fallacy also refers to the examination of feces for evidence of 
helminthic disease, and concerns the technique used in counting the number of eggs 
in the feces for estimating the extent of infestation by parasitic worms. Great 
things were expected of this method when it was first introduced, and it was hoped 
that a little more experience would give us an infallible guide to the diagnosis of 
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helminthic disease. Data on the amount of faces passed in twenty-four hours by 
each kind of host, the numbers of eggs laid by each female worm, and the ratio of 
males to females for the different species of worms appeared to be all that was 
required to enable the investigator, from a simple count of the number of eggs per 
gram of fxces, to ascertain the number of worms which an animal might be carry- 
ing. Time has brought many disappointments, however, and shown that much less 
reliance can be placed on the method than had been expected. The dilution of the 
eggs by the fecal débris is a very variable factor, dependent upon the nature and 
quantity of the food of the host and upon the amount of water in the feces. But 
in addition to this variability, which might have been expected, the egg output of the 
worms is liable to variation ; anthelmintic drugs have been found to exert a marked 
effect in reducing the output of eggs by the female worms, even to the extent of 
temporarily inhibiting egg-laying altogether, and more recently it has been observed 
that the state of resistance of the host exerts a marked influence over egg production 
by the female worms. Those in a susceptible animal may produce several times as 
many eggs as are produced by those in hosts which, either because of age, or because 
of a previous infection, have become less suitable for the growth and development of 
the worms. One outstanding instance has actually come under my observation 
where a resistant sheep which was passing less than fifty eggs per gram of feces 
(i.e. the test gave a negative result) was found to carry some 12,000 parasites. 

It is clear, therefore, that although the egg-count is undoubtedly a valuable 
guide to the extent of infection, it is liable in some instances to considerable error 
and may lead the diagnostician astray unless read with caution. 

The third fallacy to be mentioned refers to the diagnosis of helminthic disease at 
post-mortem examination. Where a search is being made for the cause of death, 
and no abnormality is observed other than the presence of a number of parasitic 
worms, it is often concluded that the worms have been the cause of death. One 
shudders to think what conclusion a cold-blooded mathematician might draw as to 
the value of these examinations, or the veracity of those who carry them out, if he 
were to subject to statistical analysis, the records of the post-mortem examinations 
of poultry, or of animals and birds which have died in zoological gardens and 
menageries. 

In the absence of reliable information on the pathogenic significance of various 
grades of infestation of the various species of parasitic worms, it is very difficult to 
arrive at a conclusion as to the significance of any infestation which might be 
observed on post-mortem examination, and unless the observer is familiar with the 
grades of infestation to be encountered in healthy birds and animals, the safest line 
to take is to ignore tens of worms, and to be wary about accepting hundreds as the 
cause of death unless they are associated with lesions of disease. 

The root of all of these fallacies in the diagnosis of helminthic disease is to be 
found in the fact that the majority of worm infestations occur without any apparent 
harm resulting to the host. Itis rather the rulethan the exception for farm animals 
to carry some parasitic worms, and these may be more properly regarded as normal 
inhabitants of the intestinal canal than as essential causers of disease. With some 
kinds of worms it is quite difficult to produce any disease at all under experimental 
conditions. Attempts which were made to demonstrate the pathogenicity of Davainea 
proglottina in fowls failed to show any pathogenic action even from such high-grade 
infections as 3,900 worms, and several investigators have failed to produce any 
disturbance of health with the cecum worm Heterakis gallinea. There is ample 
evidence of the enormous losses which are continually occasioned to farmers by 
some species of parasitic worms, but these two examples serve to show how far we 
can go wrong in relying on general impresssions for the diagnosis of helminthic 
disease. Although the host may only be able to support a comparatively small 
number of some species of worms, it may be able to carry large numbers of other 
species without suffering any apparent harm. 
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The problem before the medical or veterinary diagnostician is to determine the 
presence of disease—not merely the presence of parasitism. In many instances 
the determination of the nature of a disease caused by parasitic worms and how it 
may be diagnosed (the number of worms required to cause it) is still a research 
problem, but adherence to the medical or veterinary approach to the subject rather 
than to the more specifically biological one—i.e. from the angle of disease rather 
than from the angle of the parasite—should help to avoid such fallacies as these. 


A Differential Character of Clostridium welchii Type D 
By T. J. Bosworth and R. E. GLovER 


As a result of recent investigations it has been clearly established that there are 
well-marked qualitative differences in the toxins produced by strains of Cl. welchii. 
Wilsdon (1931) undertook a survey of a number of representative cultures of this 
group and found that, on the grounds of toxin-antitoxin reactions, he could divide 
them into four classes, viz., Cl. welchii gas-gangrene (type A), lamb dysentery 
bacillus (type B), B. paludis (type C), and B. ovitoricus (type D). Glenny and his 
collaborators (1933) have extended the analysis of the various components of these 
different types of toxin, but as their findings are quite consistent with Wilsdon’s 
main conclusions, it is unnecessary for our present purpose to go beyond the latter’s 
classification. 

In certain diseases of lambs, e.g. lamb dysentery, enterotoxemia (pulpy kidney), 
etc., in which it can be shown that there is a preponderance of organisms of the 
Cl. welchii group in the small intestines, the contents may contain considerable 
amounts of the corresponding toxin. From the point of view of diagnosis and 
prophylaxis of these conditions it is essential, in the first place, to determine the 
type of toxin which may be present, and for this purpose it is desirable to obtain 
a sterile filtrate of suitably diluted and clarified intestinal contents. It occurred to 
us that as wide variations in the constitution and reaction of different samples 
might materially influence the passage of toxin through a candle, some observations 
on this point appeared to be necessary. It was, therefore, decided to add known 
amounts of precipitated Welch toxins to the intestinal contents of normal lambs and 
to determine by titration in mice the amount of toxin present before and after 
filtration through different candles under varying conditions. 

It is not the purpose of this note to refer to the results of these filtration 
experiments, but rather to draw attention to a peculiar phenomenon which arose 
when Welch toxin type ‘“‘ D” was added to normal intestinal contents. To put the 
matter quite briefly: It was found that when a known amount of precipitated “D” 
toxin was added to a Seitz filtrate of normal sheep intestinal contents and allowed 
to stand for a short time, the mixture appeared to contain a toxic element consider- 
ably in excess of the calculated amount of ‘“D”’ toxin. For example, if a solution 
of precipitated “ D”’ toxin is prepared in normal saline solution so as to contain 
10 M.L.D., it will kill a mouse in about four hours, while with smaller amounts the 
time of death is delayed to eighteen hours or more. If, however, the same 
quantity of “D” toxin is mixed with a normal intestinal filtrate (N.I.F.), the 
time elapsing between inoculation and death is immensely accelerated so that 
10 M.L.D. will kill in a period of from thirty seconds to three minutes: moreover, 
mice can be killed with amounts of the mixture which, by calculation, contain from 
one-thirtieth to one-fortieth of a M.L.D. This reaction occurs with both precipitated 
and liquid “ D” toxins. In order to produce the maximum effect, it is necessary to 
mix the two components for a period of from one to two hours at room temperature 
previous to the injection of the mice. 
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This unexpected phenomenon naturally led to an inquiry as to whether the other 
types of Welch toxin would behave in a similar manner when mixed with N.LF., 
but we found that this reaction was definitely restricted to “ D” toxin. In point of 
fact, when known amounts of precipitated “A,” “B” or “C” toxin respectively 
were added to N.I.F. there was usually a distinct delay in the onset of death when 
compared with control solutions of the corresponding toxins in normal saline solution 
or in broth. The fact that this reaction was apparently restricted to ‘D” toxin 
immediately suggested that it might be associated with the heat-stabile fraction. 
We have been able to show that such may be the case, for if a solution of “ D” toxin 
is heated to 70° C. for twenty minutes, a temperature which, as shown by Wilsdon, 
will effectively destroy the heat-labile portion of the toxin, and is then added to a 
filtrate of N.I.F., the mixture will kill mice in a much shorter period of time than 
heated toxin alone. Furthermore, it can be shown that while the portion of the 
toxin which is implicated in this reaction, is heat-stabile, the factor in the intestinal 
contents is heat-labile, since neither heated nor unheated toxins mixed with N.I.F. 
heated to 70° C. for twenty minutes possess an enhanced toxicity when compared 
with solutions of toxin only. 

In most of our experiments on mice the material has been injected intravenously, 
but parallel results can be obtained by the intramuscular route. We have also noted 
a comparable effect in guinea-pigs injected intradermally. It is already known 
(Glenny, Llewellyn-Jones and Mason, 1931) that the toxins of the Cl. welchii group, 
in suitable dilutions, evoke hemorrhagic or necrotic dermal lesions to an extent 
which permits the evaluation of a given toxin in terms of m.r.d. We have found 
that there is no significant difference in the m.r.d. of ““D” toxin in saline when 
compared with “D” toxin in N.I.F. On the other hand, by injecting guinea-pigs 
intradermally with increasing doses of “ D” toxin, we have arrived at a dose of toxin 
which kills this animal in less than twenty-four hours. Thus we have found 
“D” toxin in normal saline solution is fatal in an amount which contains 1,300 
m.r.d. (i.e. 160 mouse M.L.D.), while half that amount, although it induces extensive 
hemorrhagic and necrotic skin lesions, is not lethal. If, instead of dissolving the 
toxin in saline, serial dilutions of the toxin are mixed with N.I.F., guinea-pigs 
receiving approximately 32 m.r.d. (i.e. 4 mouse M.L.D.) will succumb, while those 
injected with 16 m.r.d. will survive. These results compare quite closely with those 
obtained in mice, i.e. an amount of toxin corresponding with about one-fortieth of a 
M.L.D. (guinea-pig) becomes lethal when activated by N.I.F. The reaction of the 
guinea-pig to the other types of Cl. welchii is not affected by the addition of N.I.F. 

The activating principle in normal sheep intestinal contents has been demon- 
strated in all parts of the small intestine, but not in the abomasum: moreover, the 
reaction has been induced with every sample of intestinal contents which we have 
so far examined (17). It is also found in the intestines of other species, such as the 
guinea-pig and rabbit. 

At the moment we are unaware of its nature, but the fact that it is heat-labile 
indicates that it may be associated with one or more of the digestive ferments. 
Solutions of pepsin, diastase, and bile have been added to “ D” toxin without pro- 
ducing any activating effect, but mice have been killed in a very short period by the 
injection of toxin mixed with liq. trypsin co. The activating factor can be 
recovered from N.I.F. by adding nine volumes of alcohol and drying the resulting 
precipitate. The reactions in guinea-pigs suggested the operation of a Duran- 
Reynals type of phenomenon, but the addition of an extract of normal testicle 
failed to reproduce the effects of N.I.F. 

Neutralization tests.—Type “D” antitoxin affords complete protection against the 
combination of “ D” toxin and N.I.F. This can be demonstrated either by inoculation 
of toxin-antitoxin mixtures, or by passive immunization of mice before injection of 
the complex. Moreover, the amount of antitoxin required exactly to neutralize a 
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given dose of toxin is sufficient to afford protection against the same dose mixed 
with N.I.F., in spite of the greater toxicity of the combined product. This result is 
not affected by the order in which the various components are mixed, i.e. a mixture of 
toxin + antitoxin added to N.I.F. behaves in exactly the same manner as a mixture 
of toxin + N.I.F. added to antitoxin. 

Since our observations seem to suggest that this phenomenon is dependent on a 
factor normally present in the small intestine of sheep and other animals, it is 
necessary to take into account its influence in cases of enterotoxemia. It is recog- 
nized that a proportion of such cases is associated with the presence in the intestine 
of type ‘‘ D” toxin, often in apparently high concentration. In view, however, of 
what has been said, it is possible that the determination of the M.L.D. for mice 
may lead to a false impression as to the actual amount of toxin contained in filtrates 
of intestinal contents from natural causes and that a titration with a sample of 
antitoxin of known strength is necessary in order to obtain a true estimate. This 
is confirmed by the results obtained in a few instances in which it has been tried. 
The following may be given as examples :— 


M.L.D, of Amount of antitoxin necessary to neutralize 100 M.L.D. 
filtrate Calculated Actual 
Case 1 0-005 c.c. 0-25 c.c. 0-01 c.c. 
Case 2 0-001 c.c. 0-25 c.c. 0-0125 c.c. 
Case 3 0-001 c.c. 0-25 c.c. 0-006 c.c. 


The figures show that not more than from one-twentieth to one-fortieth the 
calculated amount of serum was sufficient to neutralize the toxin present in these 
filtrates and it seems possible that some such relationship will prove to hold good in 
all cases of this type of enterotoxemia. 
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[April 80, 1935] 
The 1934 Epidemic of Poliomyelitis in Denmark 


Preliminary Report on the Epidemiology, Clinical Features and 
Convalescent Serum Therapy 


By Ciaus JENSEN, M.D." 


THE 1934 epidemic of poliomyelitis in Denmark is of special interest in several 
respects, both to the epidemiologist and to the clinician. In the last half of the 
year 1934 nearly 4,500 carefully diagnosed cases of poliomyelitis were hospitalized 
and of these 4,000 were in the early systemic phase of the disease. 

Unlike most of the other large epidemics elsewhere, this one has occurred in a 
population which is racially homogeneous and which is very stable as regards the 
movement of people within the State. For the same reason it should be noted that 
the members of the medical profession, who have participated in the diagnosis and 
treatment of the cases in this epidemic received their training at one and the same 
university. Furthermore, owing to the long-standing and systematized methods in 
public health administration, the medical profession and the general population are 
amenable to centralized control and uniformity of policy. This has been especially 
noticeable in the ease with which we have been able to collect and distribute 
convalescent serum for therapeutic use. The laws relating to communicable disease 
in Denmark also made it possible to hospitalize and treat all cases at the expense of 
the State. 

It is of special interest that another epidemic of poliomyelitis occurred in 
California * at the same time as the Denmark epidemic. A comparison of these two 
epidemics shows a close uniformity in most respects, despite the great differences 
in racial, social and especially geographical and climatic factors. We shall make 
frequent reference to some of the figures from the California epidemic later. 


YPIDEMIOLOGICAL FEATURES 


A complete report of the epidemiological features of this Denmark epidemic 
cannot be given at this time.’ Several points of general interest, however, may be 
indicated. 


1 From the State Serum Institute (Chief: Th. Madsen, M.D.) and the State Department of Public 
Health (Chief: Johs. Frandsen, M.D., Medical Director of Denmark), Copenhagen. 


2 ‘Symposium on poliomyelitis.’’ Amer. Journ. Public Health, December, 1934, 


8 A detailed report, with due acknowledgment to all former workers in this field, will be published 
in 1986 from the State Serum Institute. 
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In order to obtain the proper background for consideration of the 1934 epidemic 
it will be profitable to consider the incidence of poliomyelitis in Denmark (fig. 1) 
since 1909, the earliest year for which data are available from the State Department 
of Public Health. It should be noted that upto 1933 the only reported cases of 
poliomyelitis were the paralytic cases. Non-paralytic cases may of course have been 
found in the earlier epidemics, but not reported as such. Since 1933, however, both 
paralytic and non-paralytic cases have been reported. 

During the period 1909-1932 there were rather heavy outbreaks in 1911 and 
1919. The epidemics are not always confined to a single year. For instance the 
1911 epidemic represents merely the peak of the continuing epidemic extending from 
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Fia. 1. 


1910{through 1914. On the other hand the 1919 epidemic was confined to a single 
year as was also the 1929 epidemic. 

As will be seen by reference to the spot map of reported cases in the years 
1926-38 (fig. 2) there have been no distinct disease centres in that period, the cases 
being scattered throughout the country. 

In August 1933, however, a localized epidemic occurred in Jutland at Skive- 
Holstebro. In this outbreak for the first time many non-paralytic cases were also 
diagnosed and hospitalized. The recognition of these non-paralytic cases was the 
work of Dr. Skat-Baastrup (Head Physician of Skive Hospital), who has clearly 
described the clinical features.1_ The first use of convalescent serum was begun at 


1 “ Ugeskrift for Leger,” 1934, 759. 
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this time and, by means of Dr. Skat-Baastrup’s report, the attention of the medical 
profession in Denmark was called to the existence of the non-paralytic form of the 
disease and to the possibility of serum therapy, if the patients were hospitalized in 
the early meningitic state. It is remarkable that even at this northern latitude 
cases continued to appear throughout October, November and December. The 
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Fic. 2.—Poliomyelitis in Denmark, Ist June 1926-1st June 1933. 


reported cases in'the winter months were spread over the greater part of Denmark, 
occurring only as sporadic cases. Throughout the months of January, February, 
March and April the number of cases reported was about four times the normal 
Sporadic incidence, 8 to 15 per month instead of the usual 2 to 4. 
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On account of this increased incidence it was anticipated that the number of 
cases would reach epidemic proportions in the summer of 1934. An examination of 
the curve given in fig. 3 shows the continuation of the 1933 epidemic through the 
winter of 1933-34. In June 1934, 14 cases were reported, in July, 44 new cases, and 
in the first three weeks of August respectively 40,93 and 195 cases. The peak of 
the epidemic was reached in the middle of September with some 650 cases reported 
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Fia. 3.—Seasonal occurrence of poliomyelitis in Denmark, 1909-1935. 





























in a single week, after which the decline occurred. Indications are that the summer 
of 1935 will see an incidence probably lower than in 1934, but still of epidemic 
proportion. It will be of interest to observe whether the new cases during the 
summer of 1935 will appear in areas in which the number of cases has been low in 
the two previous years. 

It is also to be noted that the seasonal occurrence of the 1933-34 epidemic is 
quite comparable to that seen in the curve showing monthly averages in the period 
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1909-32, although the latter curve is composed of paralytic cases only, while the 
former includes a preponderance of non-paralytic cases. 

The well-known seasonal fluctuation in the incidence of poliomyelitis is also very 
pronounced in Denmark. As will be seen by examination of fig. 1, the peak most 
frequently occurs in the month of September, October having the second highest 
frequency. 




















Fig. 4,—Poliomyelitis in Denmark, Ist June 1934-lst March 1935. 


THE GEOGRAPHICAL DISTRIBUTION OF THE CASES OF THE 1934 EPIDEMIC 


The 1934 epidemic first gained headway at Faaborg (a small provincial town, 
4,000 inhabitants) and a little later numerous cases appeared at Haderslev (15,000 
inhabitants), from where it spread over the whole southern part of Jutland (fig. 4). 
In the summer of 1934 the 1933 centre was practically free of new cases. 
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ATTACK-RATE, AGE AND SEX DISTRIBUTION 

The total number of cases from January 1 to December 31, 1934 was 4,525 
cases, of which approximately 650 were paralysed cases. As the total population 
of Denmark numbers 3,600,000 this gives a morbidity rate of 126 per 100,000. Of 
the total cases we have detailed reports from 3,938. The paralysis rate for the 
diagnosed cases in this series is 150 per 1,000. The death-rate is 19 per 1,000. 

The Denmark outbreak is noteworthy because of the high adult morbidity, a 
large number of adults of both sexes coming down with the disease. 33°2% of these 
cases were 15 years or older. It is noteworthy that the same observation has been 
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Fic. 5.—Poliomyelitis in Denmark, 1934. 


made in the California epidemic in which 31°8% of the cases reported were in person 
above 15 years of age. 

The higher adult morbidity might be due to the improved diagnosis of the non- 
paralytic state of the disease. An examination of the available, comparable Denmark 
data of previous epidemics indicates, however, that this is a new and interesting 
feature. In the 1911-14 epidemic only 10% of the cases occurred in persons over 
15 years of age, in 1919 11°6%, in 1923-25 14°5%, in 1928-30 24°9%, and in 1934 not less 
than 31% of the paralytic cases occurred in persons over 15 years of age, so that there 
is a very distinct increasing tendency of the disease to attack the older age-groups. 
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The morbidity by age and sex is shown in fig. 5. It is seen that the number of cases 
in males in the younger age-groups is very greatly in excess of that for the females, 
whereas the number of cases of females is in excess in the age-groups beyond 20. 

In the attack-rate as well as in the paralysis-rate and death-rate, males are in 
excess of females. The morbidity ratio in this epidemic has been 100 females to 117 
males, whereas the normal sex ratio (1931) for the total population of Denmark is 
100 females to 96 males. The age distribution of poliomyelitis cases and the 
percentage of paralysis in each group is shown in (fig. 6). 
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Fic. 6.—Poliomyelitis in Denmark, 1934. 


The majority of cases will be found in the school-age group, but the number of 
cases above 15 or even 20 years of age is quite conspicuous. The oldest case is that 
of a male of 60, who died following paralysis ; the youngest, that of an infant about 
3 months old. 

In each epidemic centre the first cases admitted to hospital were frankly paralytic. 
The practitioners then became more generally aware of the possibility of the non- 
paralytic form of the disease and more adept in diagnosis, and cases were admitted 
in the early systemic phase of the disease with increasing frequency. 
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It has been a common observation, of which the Haderslev area is an excellent 
example (fig. 7) that as cases appeared in a community it was the younger age-groups 
which were affected first. A significant number of cases in the older age-groups 
appeared with increasing frequency as the intensity of the epidemic spread and were 
most numerous at the peak of the wave. This tendency for the disease to attack the 
older age-groups later in the season may indicate a possible increase in virulence of 
the disease. The same observation was made in other centres in Denmark and also 
was reported for the 1934 California epidemic. 


COMMUNICABILITY 
The mode of spread in this epidemic seems, from the evidence at hand, to be by 
means of contact with human carriers and to a much less degree with recognized 
cases of the disease, an opinion which also is held by the investigators of the 
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Fic. 7.—Poliomyelitis in Hadersley County, Denmark, 1934. 


California epidemic. There is no indication that milk or water supply have been of 
any significance in the spread of the disease. 

In the Denmark epidemic, 398 households were reported to have multiple cases, 
the total number being 945, or 2°4 cases per household. These figures represent 
only the cases specifically reported; no doubt the actual -figures are higher. An 
especial example of the high communicability of the disease is that observed by the 
County Health Officer for Vejle, Dr. Ingbel, who reported 509 infected households, in 
49 of which, i.e. 12%, from 2 to 8 cases occurred. Unlike the California epidemic 
very few cases, 23 in all, were reported among hospital and nursing personnel. 


HOSPITALIZATION AND CLINICAL FEATURES OF THE EPIDEMIC 
(a) Hospitalization: As indicated by the above-mentioned increase in the 
sporadic incidence of the disease during the spring months of 1934, a summer 
epidemic was to be expected, so that a high number of cases would be hospitalized 
in order to get serum treatment. 
The number hospitalized, however, so far exceeded expectancy, that all hospitals 
were greatly taxed. The Danish hospitals generally have a mixed medico-surgical 
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service and for communicable diseases only a small ward with low normal capacity 
(average 20 beds, 1 to 2 nurses). In the heavy month of September, however, 20 
cases or more were admitted daily to the hospital in some of the epidemic centres. 





Fig. 8. 





Fia. 9. 


To be able to accommodate all these patients, it was necessary to put up Decker’s 
tents (barracks borrowed from the army). Asan example of this system may be 
mentioned the Faaborg Hospital (Chief: R. E. Christensen, M.D.), of which an 
air-view is given in fig. 8. 
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The normal capacity for communicable diseases at this hospital is 22 beds. At 
the height of the epidemic more than 400 beds were available and in use, 13 
barracks in all being erected. One barrack containing 18 to 25 beds (fig. 9) could 
be put up in one and a half days, quite ready for use with electric light, gas, sanitary 
arrangements and nurse-room. 

It must be emphasized that suspects, or abortive cases, were not admitted to 
hospital; only those cases which were diagnosed as obviously preparalytic or para- 
lytic were admitted. Collaboration between the general practitioners, the hospital 
doctors and the health officers made it possible to hospitalize these cases and to 
prepare a record, which is the basis of this communication. A standard form for 
record was transmitted to the 26 hospitals having the most cases. The chief 
physician in each institution personally inspected the individual case-records and 
excluded any doubtful and incompletely reported case. Final summary records 
were received from 24 hospitals, which had handled approximately 4,000 cases. 
From these records the following details have been summarized. This report there- 
fore represents only minimum figures, as not all records contained complete data for 
all cases. 

Clinical features: The clinical features of the disease were quite conventional. 
An examination of Table I gives the anamnestical data and shows that headache 


TABLE I.—ANAMNESTICAL DatTA IN 3,988 CASES 


Symptoms Number Per cent. 
Headache ... on nae 2,967 75-4 
Back-and-neck pain. ae es 2,828 59-2 
Vomiting ... j oes da 914 23-2 
Diarrhea —_ 228 5-8 
Pronounced ‘diphasic « course - ees 413 10-5 


and back-and-neck pain were frequent complaints. Vomiting was reported in one- 
sixth of the cases, while diarrhoea was rare. The disease had a pronounced diphasic 
course in 10% of the cases. 

The objective findings are summarized in Table IT. 


TABLE II.—OBJECTIVE FINDINGS IN 38,938 CasEs 


Symptoms Number Per cent. 
Temperature (i.e. >37-6° C. rectal)... ose re 8,492 88-8 
Spinal rigidity or “ spine sign’? + ‘ eae 1,223 ’ = : ) 
” ” ” ” ++ eee eee 1,390 4} 85- 4 
” ” ” ” +++ ae ae 746 18. 9 
Neck stiffness + és és 880 
” ” +--+ cee eee 850 °2.9} 84-9 
” ” +++ eee een 143 8-6 
Facies poliomyelitica ... ‘ oe val 2,278 57-9 
Angina : (a) sharply inated cian. ia ao 1,821 83-6 
(b) redness + swelling one ihe wed 667 16-9 56 
(c) Membrane He 239 6-1 
Reflex disturbances, tremor, ataxia, hppenutiede, etc. 1,817 83-4 
Mental dullness ar — be we ie 456 11-6 
Diarrhea .., os pe ae on ws 62 1-6 


Fever was present in nearly 89% of the cases on admittance to hospital, the 
others having passed through the febrile phase before admittance. One of the 
criteria for admission to hospital was the ‘‘ spine sign,” i.e. spinal rigidity and pains 
in the dorsal part of the back on ventroflexion of the patient, sitting with extended 
knees. The percentage of this symptom therefore naturally is high, i.e. 85%. 
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Pronounced neck stiffness was not a common observation. In our experience 
this symptom is a bad prognostic sign, these cases often ending fatally in respiratory 
paralysis. 

The facial appearance of a typical poliomyelitis patient is often so characteristic— 
though difficult to describe—-that the term “ facies poliomyelitica '’ may well be used. 
As will be seen from the table, this symptom was observed in 58% of the cases 

Contrary to experience elsewhere, vomiting and intestinal symptoms were com- 
paratively rare, so that an intestinal portal of entry was not very probable. On the 
other hand, sore throat, with local tindings, was very common and probably more 
frequent than indicated by the percentage figure 56:6. 

Mental dullness and initial toxemia were relatively rare. 

Nervous system findings (reflex disturbances, tremor, ataxia, hypersesthesia, etc.), 
were reported in one-third of the cases. 

A pleocytosis, mostly due to polymorphonuclear cells, was found in 64%. The 
spinal cell-counts given in Table III’ must be taken as minimum figures. Many of 


TABLE III.—SprnaL Fiuip Counts IN 8,840 CasEs 
Cell count per c.mm., Number Per cent. 
0 — 9/8 1,208 36-1 
10/8 — 49/3 1,095 82:8} 63.9 
50/3 or more 1,042 81-1 
Total 8,340 100-0 


Maximum cell count observed : 36,000/3 per c.mm. 


the cases had only one spinal puncture, generally on admittance, i.e. just after onset 
of the disease, therefore a great many of the cases show normal cell counts. 

In Table IV a comparison of the relation between spinal cell counts and severity 
of symptoms is given and it will be noted that a definite correlation exists. As the 


TaBLE IV.—COMPARISON OF SPINAL CELL COUNTS AND SEVERITY OF SYMPTOMS 
Severity of symptoms 


Type of paralysis 
oe 


ye Unquestionable, Unquestionable, 
Cell count Cases, Questionable short duration long duration Death 
per c.mm, Total —— —— —_—1t - 
number Number Percent. Number Percent. Number Percent, Number Per cent, 

0— 9/8 66 5 7-6 48 65-0 17 25-8 1 1-5 
10/8 — 499/83 221 5 2-3 55 24-9 141 63-8 20 9-1 
§00/3 — 1,000/3 47 l 2-1 11 23-4 28 59-5 7 14-9 
> 1,000/8 41 0 0 4 9-8 29 70-8 8 19-5 


Total 375 #411 29 £4118 902 6 572 386 6 
* The actual figures in these eight cases were: 2,000, 2,265, 2,400, 3,364, 4,600, 8,500, 10,000, 12,000. 


pleocytosis increases, the percentage of light paralysis decreases, while the per- 
centage of the more permanent paralysis increases. The percentage of deaths 
increases very regularly as the number of cells increases. This agrees well ‘with 
the clinical observation, that cases admitted in the first days of the disease with 
a high cell count generally have a bad prognosis. 

When all the above-mentioned criteria are used it is possible to make an early 
and certain diagnosis of poliomyelitis in the preparalytic state, especially in epidemic 


1 The figures give the number of cells per c.mm. in the way used in Denmark. Thus 9/3 (i.e. 
9 divided by 3) means 3 cells per c.mm., which we consider as the upper limit for a normal count. 
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centres. This was further facilitated by the fact that other epidemic diseases were 
practically non-existent. These conditions made very early hospitalization possible. 
As indicated by Table V, not less than 78% of the cases were admitted to hospital 


TABLE V.—Day OF ADMITTANCE IN RELATION TO Day OF ILLNESS 
IN 3,627 HOSPITALIZED CASES 





Onset of Hospitalized cases 
meningitie state 
before admittance Number Per cent. 
Less than 1 day ... Kes oo ee 31-0 
lday ... re ss 964 26-5 77-7 
2 days ... ae =e 729 20-2 
3 days ... = ae 341 9-4 
4 days ... are fe 152 4-2 
5 days ... ‘is ne 99 2-7 22-2 
6 days ... to oh 63 1-7 
More than 6 days ... os a 153 4-2 
Total 3,627 99-9 99-9 


within two days after the onset of the meningitic state. In the epidemic centres, 
patients were often admitted and treated within a few hours of the onset of the 
meningitic state. 


BLOOD-GROUP DISTRIBUTION IN POLIOMYELITIS 


An additional point of interest may be referred to very briefly at this stage, 
namely, the blood-group distribution in poliomyelitis. 

It has been stated that susceptibility to poliomyelitis infection is related to the 
blood-group of the individual. We have investigated this point in 1,118 cases of 
poliomyelitis; the results are shown in Table VI, and are compared with the 


TABLE VI.—PERCENTAGE OF BLOOD Groups IN 1,118 POLIOMYELITIS CASES IN COMPARISON WITH 


DISTRIBUTION OF BLOOD GROUPS IN NORMAL POPULATION OF DENMARK 











Type 
roel bes 
Data Oo A B AB Total 
Percent. Percent. Percent. Percent. Per cent. 
Pinageitie, Denmark 1984, 1,118 cases one 43-4 41-7 10-0 4-9 100-0 
Norma! population, Denmark, 19,417 cases... 42-6 42-4 11-4 8-6 100-0 


blood-group distribution in the normal population of Denmark. As will be seen 
there is no significant difference in the percentage of poliomyelitis cases in each 
blood group as compared with the general population. 


SOURCE, PREPARATION AND USE OF CONVALESCENT SERUM 


Organization for obtaining convalescent serum: Since there had been some evidence 
of the efficacy of convalescent serum in the 1933 epidemic in Denmark, the State 
Serum Institute in Copenhagen, on the initiative of Dr. Th. Madsen,? collected and 
stored at the institute 10 litres of serum obtained from 37 cases of the 1933 epidemic. 
To make it possible to deliver serum immediately on demand, small depots were 
established at regional hospitals in June 1934 (fig. 10), from which central sources 
serum could be delivered to any place within half an hour to an hour. This supply 
was exhausted at a very rapid rate, which made it necessary to administer quite small 
doses. With the sharp rise in the incidence of the disease during August the problem 


1 Madsen, Th., Engle, E. T., Jensen, Claus, and Freuchen, Ib., Journ. of Immunol., 1935, xxviii 
(in the press). 
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of obtaining serum became acute. This was further complicated by the fact that 
only very few adult donors were available, because the first patients were in the 
younger age-groups. The task of collecting and distributing the serum was centralized 
at the State Serum Institute. Early in the epidemic it was often necessary to go 
500 to 600 kilometres by car to various hospitals to obtain 4 or 5 litres of blood 
a day. Donors were paid, on an average, £1 10s. The blood obtained was sent at 
once to the Institute. Serum was passed through Seitz filter but no preservative 
was added. Wassermann and sterility tests were made on every pool. The curves 
in fig. 11 show the amount of blood sent in and the amount of serum used in relation 
to the number of cases. The amount of serum in storage each week is also shown. 
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Selection of donors: Practically all serum used in previous epidemics elsewhere 
have been obtained from old paralytic cases of poliomyelitis with crippling evidence 
of the disease. These cases were no doubt selected because of the ease with which 
the patient could be traced from the orthopxdic hospitals and because of the certain 
diagnosis. The same procedure was also followed in the recent California epidemic. 

It may, however, be questioned whether it is justifiable to select donors on this 
basis. It is a well-known fact, that immense individual variation exists in the 
ability for antibody production on specific antigenic stimuli. It may be that 
paralytic cases represent individuals with a low capacity for the formation of 
antiviral principles. 

Still another important immunological fact has not perhaps received due 
consideration, namely the time-interval between the infection (onset of illness) and 
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the bleeding. Since the paralytic cases used as donors in previous epidemics else- 
where mostly had passed through the disease ten to fifteen years before, they might 
also for that reason be inferior as donors. 

We have selected the patients as donors on quite another principle. Our entire 
supply of serum was obtained from fresh cases, representing three different clinical 
groups of patients, namely, (a) frankly paralytic cases, (b) non-paralytic cases, and 
(c) abortive cases. The abortive cases were those with only very slight and transitory 
symptoms, which occurred in close relationship to unquestionable paralytic and 
non-paralytic cases of poliomyelitis in families or institutions. 

The number of patients serving as donors, and the amount of blood collected and 
serum obtained, are shown in Table VII. Since the demand for convalescent serum 


TABLE VII.—Frrst AND SECOND BLEEDING IN 1,176 DoNoRS 


Age 13 to 44 years (average 21 years) 


First bleeding Second bleeding 
Average - 7, 
spinal Number Total blood Average interval Number Total blood Average interval 
finid of obtained between onset of of obtained between onset of 
Polio-cases count donors (litres) illness and bleed. donors (litres) illness and bleed. 
A (paralytic) 820/83 116 68-7 29 days 44 23-8 
B (non-paralytic) 140/3 1,009 635-6 26 days 660 854-4 } 120 days 
C (abortive) 3/3 51 41-1 13 days 4 2-0 
Individual bleeding 
Number FT, 
of Total blood Average Min. Max. 
Polio-cases donors (litres) c.c, cc, cc, 
Ist bleeding 1,176 745-4 630 130 1,050 
2nd bleeding 708 880-2 540 800 800 
Total blood obtained 1,125-6 Total serum: 452 litres 


Total serum used: 1/6-34—1/4-85: 145 litres. Sernm in storage: 807 litres. 


was very urgent, it was necessary to obtain a large amount of blood from 
each patient. This is indicated by the high average figures for the individual 
bleedings. 

The sera from these three different groups of convalescents were kept separate as 
also were the sera from the first and second bleedings. This was done in order—if 
possible—to ascertain whether there exists any difference in the therapeutic value of 
the sera from the various sources, and with the object of determining the signifi- 
cance of the time-interval between onset of disease and bleeding. The shortest 
interval between bleeding and onset was chosen for the abortive group of cases, on 
the hypothesis that these were the most rapid producers of possible antiviral 
substance. 

As stated before, the principles for selecting donors and the time-interval chosen, 
were based on the assumption that the curve of production of the antiviral substance 
followed the law common to most known antibodies. It is therefore interesting 
that some recent investigations by Brodie seem to indicate that this is the case. 
Fig. 127 (1-2) shows the response to one dose of virus given intradermally, following 
which the maximum of antibody production occurs within twenty to thirty days. 
If one assumes that the response to the virus in man follows a similar course, then 
the twenty-ninth day chosen for the bleeding of our paralytic group of donors should 
be within the optimal time for the greatest concentration of antiviral principles. 

In further experiments by Brodie the response to a secondary stimulus was 
investigated. As will be seen in fig. 13? (5-6) a rapid formation of antibody after the 
second dose of antigen occurs, with a maximum ten to eighteen days later. 


1 From the Journ. of Immunol., 1934, xxvii, p. 398. 
2 Tbid., p. 400 
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This curve might represent the formation of antibody in our non-paralytic and 
abortive groups of donors, which were bled twenty-six and thirteen days after the 
onset of illness. 

Through the courtesy of Professor Ledingham of the Lister Institute, it has been 
possible to establish collaboration with Dr. G. Hardy Eagles, so that a considerable 
number of different lots of these three kinds of serum can be titrated for their 
protective value in monkeys. The work is still in progress and will be reported 
later. However, the first relative values, which have been obtained in the three 
kinds of serum may be mentioned. The samples tested were pooled sera froma 
considerable number of first bleedings :— 


(a) serum from paralytic cases shows app. 1,000-2,000 protective doses per c.c. 
.—hCchaoe » non-paralytic ,, ee », 80,000 = ins _ 
(ec) om », abortive ae a » 150,000 = = - 


So far the figures obtained seem to show that the principles, which we have 
followed in choosing donors have been justified, and if the results are confirmed it 
would appear that the best kind of donors to select would be the abortive cases. As 
these are very numerous in every epidemic, the problem of obtaining a sufficient 
amount of serum of high protective value should not be difficult. 

Use of convalescent serum: In recent years the conception of poliomyelitis 
as a general systemic infection, which later invades the central nervous system, 
has become commonly accepted. This view was advanced by Gordon’ in the 
interesting comparison of the disease “ louping-ill” in sheep with poliomyelitis, 
given in his paper read at a meeting of the Section of Comparative Medicine 
in 1933. 

Since we were dealing with a general systemic infection, intravenous treatment 
would seem the method of choice, and was used in the majority of instances. 
The exceptions were treated by intramuscular injection alone.  Intraspinal 
administration of serum was very rarely used. Owing to the very limited stock 
of convalescent serum available at the beginning of the epidemic 1934, it was 
necessary to issue restrictions for its use. It was therefore decided to treat 
hospitalized cases in the preparalytic state only, and to prohibit all prophylactic 
use of convalescent serum. 

In the California 1934 epidemic, however, human serum was used prophylactic- 
ally in quite a number of cases, apparently without any effect. While this seems 
a very disappointing result, it would be of great interest if samples of the particular 
serum lots used were to be tested in monkeys to determine the number of protective 
doses per cubic centimetre. 

As the minimum therapeutic dose, for children 30 c.c., and for adults 60 to 70 c.c. 
or more, in one injection, was advised. Even these minimal doses could not always 
be given early in the epidemic. Practically every patient admitted in the 
preparalytic state had to be treated because of the general demand of the patients or 
their parents. For the same reason no untreated control groups could be segregated. 
It is therefore quite impossible to state, whether the serum-treated cases progressed 
more favourably than they would have done without serum. As clearly stated by 
Shaw and Thelander® even if alternate cases had been treated it would still not have 
been possible to provide adequate controls, because of the innumerable variables, 
which exist in a clinical test of this nature. 

The most important of these variables are: (1) The patients have individually 
varying resistance and response to the disease; (2) the nature of the disease or 


1 Proceedings, 1934, xxvii, 701. 
2 Amer. Journ. Public Health, 1934, xxiv, 1229. 
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infection may show changes in virulence, seasonal fluctuation, etc.; (8) the 
therapeutic serum. 

In regard to the last point certain variables could, however, be controlled. In 
previous epidemics elsewhere all kinds of serum have been employed in therapy: 
“normal ”’ serum, convalescent serum from old paralytic cases, horse serum, and 
others, all of which quite possibly show a tremendous variation in antibody content. 
For the most part the protective value of the serum used in therapy has been quite 
unknown. Furthermore, various amounts of serum and different modes and times 
of administration have been used. In reality, therefore, it is not correct to speak of 
serum effect or serum failure in general, but only of the effect or failure of the 
particular serum used. 

Shaw and Thelander have well said that “a proper quantitative relationship 
between the age, size and response of the patient to the severity, localization and 
stage of the infection and the amount and ‘titre’ of a therapeutic serum, which 
must be employed to constitute effective therapy, is yet to be established. This has 
been done in other infections in which specific therapy is successfully employed ; 
without such a scheme of treatment it might be difficult to evaluate statistically 
the effect of antitoxin even in diphtheria.” 

It must be emphasized, therefore, that no real proof hitherto has been given, that 
convalescent serum is without effect. 

On the other hand there are several reasons why the serum therapy 
should: be given a fair trial: (1) Convalescent serum does contain antiviral 
principles. (2) It is absolutely harmless to the patient. (3) Have we any 
other therapy ? 

In the recent epidemic in Denmark, we have had an excellent opportunity to 
observe possible reactions to human serum given intravenously. More than 3,000 
cases—i.e. 90% of all cases admitted in the preparalytic state—have been treated 
and some with rather high doses (200-500 c.c.). Of all these, only eight cases have 
had slight and transitory exanthemas without any other symptoms. No other 
untoward effects have been observed. The fundamental principle for any therapy : 
primum non nocere is therefore quite fulfilled. 

Furthermore there is a direct and positive justification for the use of serum, in 
that skilled observers independently again and again have made the clinical observa- 
tion of a prompt improvement of the general condition of the patient following serum 
therapy. Ina number of cases this improvement was both subjectively and objec- 
tively so prompt that the influence of serum was almost unquestionable. 

This observation was also made in Denmark by Baastrup in the 1933 epidemic 
and by several others both in Denmark and California in the 1934 epidemics. This 
clinical observation of a prompt improvement of the general condition of the patient 
after serum therapy seems to be the only indication of the efficacy of serum hitherto 
obtained. : 

In all epidemics, where convalescent serum has been used, an attempt has been 
made to analyse whether the serum was able to protect against paralysis. Because 
of the variability of the disease, this point is very difficult to evaluate. The 
capricious course of the disease was also very marked in the Denmark epidemic ; 
some cases relapsed after apparent recovery following a mild attack; other cases 
recovered quickly after a mild preparalytic state. Owing to these facts valid statis- 
tical data dealing with the effects of serum therapy are rarely obtained during the 
course of epidemics. 

One point, however, may give a valuable hint as to the efficacy of serum therapy, 
namely, a comparison between the percentage of paralysis and the day of treatment. 
In any specific therapy the basic and fundamental importance of early treatment is 
a recognized fact, and if a specific effect of convalescent serum exists, it might 
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be shown after an examination of the data if there were less paralysis in those 
cases treated early in the disease, than in those treated late. 
Table VIII shows the result of this comparison. 


TABLE VIII.—PERCENTAGE PARALYSIS IN RELATION TO Day OF TREATMENT 
IN 2,992 SERUM-TREATED CASES 


Serum-treated Cases 


a — 





Onset of meningiti« Cases developing paralysis 
state before Number - - . 
treatment eS —_— Number Per cent. 

Less than 1 day 802 | 33) 4-1 ) 

1 day 913 2,367 50 - 127 5-5 5-36 
9 days 65a J 44 | 6-7 | 
8 days 283, 48 17-0 
4 days 125 | 16 ) 12-0 ) 
5 days 78 ; 625 ll 110 14-1 } 17-6 
6 days 50 | 9 | 18-0 | 
more than 6 days 89 / 27 80-3 
Total 2,992 237 7-9 


It will be noted that of the cases treated within the first two days, only 5°4% 
developed paralysis, and that a distinct increase in the number of paralytics (17°6 %) 
occurs in those cases treated on the third day or later. This may be indicative of a 
therapeutic effect and if so it suggests that any serum given after the second day is 
of little value. : 

Another but still more uncertain method of analysing the therapeutic effect 
would be a consideration of the type, degree and duration of the paralysis in the 
serum treated cases in comparison with the untreated cases. The possibility must 
be borne in mind that serum treatment may give a modification of the disease rather 
than a complete abolition of all symptoms. 

Table IX gives such a comparison. The untreated cases are comprised almost 
exclusively of cases admitted to the hospitals with paralysis, and it should be clearly 


TABLE I[X.—COMPARISON OF TYPES OF PARALYSIS IN 237 SERUM-TREATED CASES AND 251 
UNTREATED CASES ADMITTED WITH PARALYSIS 


Serum-treated cases Untreated cases 
Type of paralys ——S SS 
Number Per cent Number Per cent. 
Unquestionable, of long duration oes 132 55-6 194 77-4 
- , short a oo 89 37-6 47 18-7 
Questionable ... ; ais be 16 6-8 10 3-9 
Total 237 100-0 251 100-0 


stated that this yrowp in no way may be considered as a control group. For this 
reason we do not attach any great significance to the lesser number of pronounced 
paralysis observed in the serum-treated cases. If such an amelioration of the disease 
could be substantiated, however, and even if no other positive effect were elicited, 
serum therapy would be eminently justified. 

Still another way to elucidate the question as to the efficacy of serum treatment 
inthe Denmark epidemic is being used. As stated previously the three different 
kinds of serum collected, i.e. serum from paralytic, non-paralytic and abortive cases 
in the present epidemic, have been kept and administered separately. If the pre- 
liminary results of titration of these three types of sera are confirmed and extended, 
namely, that serum from paralytic cases is of low protective value, then a detailed 
examination of all the data of serum treatment may give some information as to 











1026 Proceedings of the Royal Society of Medicine 32 


the relative therapeutic values of the sera from the above three sources. This 
matter is now under investigation, but sufficient data are not yet available to permit 
comment. 

In the summer of 1935 another epidemic may occur in Denmark. With the 
considerable amount of more than 300 litres of serum in storage, it should be possible 
to treat all cases with large doses of one and the same serum of a known protective 
value. Though very desirable scientifically it will perhaps be. impossible from 
administrative and clinical points of view to withhold serum from a group of 
patients to serve as controls. With a really adequate control group an excellent 
and unique opportunity would otherwise be afforded to obtain a definite answer to 
the still unsolved and important problem of the value of convalescent serum therapy 
in poliomyelitis. 
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[February 5, 1935} 


Spinal Disease Complicating Gaucher's Disease in a Child.— 
St. J. D. Buxton, F.R.C.S. 

J. W., a girl, aged 5 years and 10 months, suffering from Gaucher's disease, 
developed acute kyphosis in or before December 1934. Splenectomy was performed 
in September 1931 by Mr. Rodney Maingot. Osteomyelitis of femur developed 
in April 1932. 

Her past history has been supplied to me by Dr. Bernard Myers, under whose 
care she has been. 


“Gaucher’s disease: splenectomy. Previous to operation she suffered from enlargement 
of the spleen—which reached the pubes—and of the liver (three fingerbreadths below costal 
margin). The nutrition was poor and anemia was marked. There had been three recent 
attacks of epistaxis. 

Blood-count before operation: R.B.C. 1,850,000; Hb. 19%; C.I. 0-7; W.B.C. 2,200. 
Differential: Polys. 44%; eosinos. 2%; basos. 1%; large hyals. 14%; lymphos. 89%. The 
red cells were pale, irregular in shape, and often basophilic; no nucleated red cells. Two 
myelocytes and a number of young polymorphonuclears counted among 280 cells. Clotting 
time normal; bleeding time six minutes; platelets 75,000 per c.mm. 

There were a few large glands in the anterior triangle of the neck; the thymus gland 
appeared to be normal in size. 

Fragility of red cells normal. Wassermann reaction negative. Van den Bergh reaction, 
both direct and indirect, negative. Urine: nothing abnormal. Stools: cultures normal ; 
slight excess of split fat (fatty acid), no unsplit fat; large amount of stercobilin. Eyes: no 
pinguecule. 

After splenectomy the child had an attack of pneumonia, but made a good recovery. 
Since then her general condition has continually improved, and she now enjoys good health. 
The liver is still slightly enlarged (two fingerbreadths). 

In May 1982 suffered from osteomyelitis of right femur, but Mr. Buxton reports that the 
discharge has quite stopped and the result is satisfactory—in fact, she looks exceedingly 
well. Dr. Knott states that the sections of necrosed bone contained Gaucher cells. The 
appetite is excellent and all functions are normal. 

Pathological report.—Spleen weighed 25 oz. ; microscopical sections showed masses of 
cells typically distended with Gaucher substance.” 

The blood-count a month ago gave R.B.C. 4,500,000; Hb. 88%; C.I. 0-97: W.B.C. 
9,500. Differential: Polys. 61%; eosinos. 8%; basos. 1%; large hyals. 7%; lymphos. 28%. 
Red celis show no significant abnormality. Platelets 90,000 per c.mm. Bleeding time 
slightly prolonged. 

Osteomyelitis of the femur was present, but “ Gaucher's cell’s ’’ were also present, as well 
as a growth of staphylococci. The X-ray appearance was in favour of both diagnoses. 


’ 


Present condition.—There is angular curvature at the level of the 9th dorsal 
vertebra. There does not appear to be any pain. The skiagram shows that the 
9th dorsal vertebra is compressed so that its measurements are 5 mm. from above 
downwards, whereas the 8th dorsal vertebra is 15 mm. The bone appears to be 
sclerosed. There are visible changes in six other vertebre. This X-ray appearance 
is typical of the bone changes found in association with this disease. 


June —Orrtu, 1 
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Spinal disease complicating Gaucher's disease. 


Blood-count: December 1934, R.B.C. 4,500,000 ; Hb. 78%; C.I. 0-86; W.B.C. 
22,000. * Differential : Polys. 44%; eosinos. 1°5%; basos. 5%; large hyals. 18%; 
lymphos. 36%. Red cells slightly pale, platelets normal, not counted. 

The case is shown in order to demonstrate :— 

(1) Bone changes which are rare in association with Gaucher's disease. 

(2) Their occurrence subsequent to splenectomy. 

(3) Their occurrence of bone changes at an early age. 

The bone changes in this disease are described and illustrated in Ergeb. d. Inn. 
Med. u. Kinderh., 1926, xxix, 519 (Ludwig Pick), and in Acta Radiol., 1926, v, 506 
(Junghagen). 


Skiagrams of a Case of Myositis Ossificans of Elbow, previously 
shown.' Spur removed at Subsequent Operation.—S. A. S. MALKIN, 
F.R.C.S.Ed. 

F. P., female. 

29.8.83: Dislocation of right elbow. Reduced. Considerable swelling and 
contusion around joint— movements very limited and painful. Skiagram negative. 

Treated in a sling, followed one week afterwards by massage and movements. 

4.10.33: Movements had steadily increased—but flexion and extension were still 
restricted by 45 degrees. Treatment was discontinued. 

10.1.384: Flexion full—extension limited by 30 degrees. 


1 Proceedings, 1935, xxviii, 242 (Sect Orthop., 16). 
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2.5.34: Patient complained of some pain and thought the elbow was getting 
bigger. A spur was palpable in front of the joint. Movements: Flexion full; 
extension limited by 30 degrees. A skiagram showed a bony spur in front of the 
elbow joint. Plaster-of-paris applied. 

21.9.34: Skiagram showed spur still present-—30 degrees of movement in elbow 
joint—advised operation. 
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Fic. 1.—Showing range of movement two months after operation —flexion. 








Fic. 2.—Showing range of movement two months after operation—extension. 


21.11.34: - Operation. Internal incision—bony spur found projecting into and 
attached to the brachialis anticus and arising from the inner side of the anterior 
part of the capsule of the joint. 

7.12.34: Skiagram (post-operative) shows that the spur has been removed. 

18.1.35: The movements of the elbow have greatly increased since the operation 
and now flexion and extension are very slightly restricted (figs. land 2). The patient 
has returned to work. 
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Fusion of Lumbar Vertebrez.—S. A. S. MALKIN, F.R.C.S.Ed. 

A. R., a girl, aged 8. 

31.5.29: The mother stated that during the last few months she had noticed that 
a curve had developed in the spine, and that this was getting worse. The child had 
always been in good health. 








Fusion of anterior parts of lumbar vertebre. 


On examination.— Marked lumbar kyphosis. No pain or sign of muscle spasm. 
Treatment on a frame was advised and the child was kept recumbent for fourteen 
months. A posterior support was then applied. This is still worn. 

It is yet doubtful whether the condition is infective in origin. The presence of 
other minor abnormalities of the sacrum indicates that it is probably congenital. 

A skiagram (9.1.35) shows fusion of the anterior parts of the lumbar vertebre. 


A Giant-celled ;Tumour of a Lumbar Vertebra.—H. L. C. Woop, M.S. 

Mrs. S., aged 37, first noticed severe backache in September 1938, following the 
birth of her first child a few months previously. ‘ Neuralgic pains” in hips and 
thighs soon followed. 

The condition was diagnosed as “‘ rheumatism,” and was treated by massage and 
electricity for two months. She then noticed that there was a prominence of the 
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spine in the lumbar region. A skiagram was taken in December 1933, and a diagnosis 
of tuberculous disease of a lumbar vertebra was made. Subsequently the patient lay 
in a plaster bed for a year; the original skiagram was then shown to Mr. Girdlestone, 
who suggested that the condition was a new growth. 

In June 1934 the pains increased, and she lost the power of both legs. A severe 
burning sensation was noticed in the buttocks and perineum. Micturition and 
defecation were normal. In December 1934 she was admitted to King’s College 
Hospital. 








31.12.34. 
Fic. 1.—Antero-posterior view showing Fic. 2.—Lateral view. Note absence of 
rag = oy of L. 2 and faint shadow of tumour marked angular deformity and intact vertebrw 
on left of spine. above and below lesion, 


On examination.—Spine: Prominence of spinous processes of 2nd and 3rd lumbar | 
vertebre. Abdomen: nothing abnormal felt. Legs: marked weakness of 
musculature, especially in anterior tibial group. Knee- and ankle-jerks absent. 
Flaccid paresis. Diminished sensation to pin-prick and cotton-wool in both legs. 

Skiagram.—Antero-posterior view (fig. 1): Loss of joint-space between L. 1 and 2 
with obvious collapse of L.2. Lateral (fig. 2): complete collapse of L. 2 without 
much angular deformity. Other vertebre not affected. 
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It is of interest that in the antero-posterior view, a faint shadow can be seen 
to the left of the collapsed vertebra, which proved to be a mass of tumour invading 
the muscles, but which might be mistaken for an abscess. 

Diagnosis.—? tuberculosis. ? new-growth: No primary neoplasm could be found 
in breasts, thyroid, pelvis, etc., and the length of history seemed to negative this. 

Operation, January 1935.—Laminectomy was performed with a view to relieving 
pressure on the cauda equina. A vascular tumour was found, arising from the body 

















Fic. 3.—Post-mortem specimen showing collapsed vertebrw. The extra-vertebral 
portion of the growth can be seen on the right. 


of L. 2 and invading the spinal musculature (fig. 3). The cauda equina was markedly 
compressed in a backward direction. 

The patient did not stand the operation well, and died shortly afterwards, from 
shock. 

Post-mortem examination.—Apart from a “ fatty heart” there were no signs of 
disease except in the lumbar region. The body of L. 2 was replaced by a fleshy 
tumour which cut easily and was invading the surrounding muscles. The collapsed 
vertebra and intact intervertebral discs can be clearly seen in the photograph. 
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Microscopical examination.—This showed a typical giant-celled tumour (osteo- 
clastoma) with a rather old fibrous stroma. 

Discussion.—This case is of interest owing to the comparative rarity of giant- 
celled tumour in a vertebral body, and also because of the difficulty in diagnosis. Up 
to last year about 25 cases had been reported. Collapse of the vertebra was noted 
in only one of these, although all of them showed extension of the tumour into the 
surrounding musculature, with the formation of a pulpy mass, within a year of onset. 
Ossification of this mass is said always to occur, but had not started in this case. 

When collapse has occurred, biopsy appears to be the only certain method of 
diagnosis from a secondary deposit. 

The prognosis is generally good, provided relief of pressure be! not delayed too 
long; death took place in one only of the recorded cases. Deep X-ray treatment 
gives a good chance of cure and this would have been tried, had the patient 


survived. 
REFERENCES 


Santos, Josh, V., Ann. Surg., 1930, xci, 37 (with bibliography). 
MILCH, H., Am. Journ. Cancer, 1934, xxi, 363 


Prespondylolisthesis.—B. H. Burns, F.R.C.S. 

T. W., male, aged 48, labourer. Admitted to hospital January 16, 1935. 
Complained of having had pain in the back for two months. There was no definite 
history of injury, but he thought he might have strained his back. The pain was 
quite severe and was not entirely relieved by lying down. 








Case of prespondylolisthesis. 
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On examination.—He was a well-developed man, with tenderness over and on 
each side of the 5th lumbar vertebra. There was some spasm of the erector spine 
muscles. Forward flexion was limited by 25% and lateral movements of the spine 
were restricted. Sensation and reflexes in the lower limb were normal. 

A lateral skiagram of the lumbosacral region showed a definite osseous defect 
in the lamin of the 5th lumbar vertebra obliquely between the upper and lower 
articular facets. The alinement of the vertebral body with respect to the sacrum 
was normal, the most anterior portion being well posterior to Ullman’s line, i.e. a 
line drawn at right angles to the upper surface of the first piece of the sacrum 
through its anterior margin. 

Kleinberg (Journ of Rone and Joint Surg., 1934, xvi, 441), describes some similar 
cases under the title of “ Prespondylolisthesis.”’ This expression has previously 
been applied without such a precise meaning—that is, to cases with a very horizontal 
sacrum, which give a general impression of instability. It would probably be better 
to restrict the term to those cases in which the osseous defect of spondylolisthesis 
can be demonstrated, when no slipping forward has taken place. 

On January 30, 1935, an operation of the Albée type for lumbosacral fusion 
was performed. The fifth spinous process gave an impression of being more movable 
than the adjacent ones. It was not thought advisable in this case to introduce the 
graft through the body of the 5th lumbar vertebra and the sacrum from the front, 
as the pain was not necessarily due to a tendency to slipping, but might be referable 
to the abnormal mobility of the posterior part of the vertebra. 

[A dry specimen was shown in which the 5th lumbar vertebra was separated into 
two portions by a defect, probably congenital, in the laminw. The line of the 
defect corresponds to that indicated in the skiagram.| 





The following cases were also shown :— 


N. CAPENER, F.R.C.S. 
(1) Severe Bilateral Genu Recurvatum following Typhoid 
Arthritis, treated successfully by 
(i) Bruce Gill’s Operation ; 
(ii) Osteotomy. 
(2) Scoliosis associated with von Recklinghausen’s Disease. 
(3) Spondylolisthesis in a Child. 


A. Rocyn JONES, F.R.C.S. 
Cases for Diagnosis. 


RALPH BROOKE, M.S. 
Bilateral Disease of the Hips. 


V. H. Evuis, F.R.C.S. 
Atlanto-axial Dislocation. 
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[March 5, 1985] 


DISCUSSION ON FRACTURE OF THE TIBIA INVOLVING 
THE KNEE-JOINT 


Mr. H. Osmond Clarke: Fractures of the tibia involving the knee-joint have 
become much commoner in recent years. Whereas previously these fractures 
occurred mainly in works accidents, more than two-thirds of each series reported 
within the last decade have resulted from collisions between pedestrians and motor 
cars. The bumper of the car is the striking force, and this fact has led our American 
colleagues to apply the expressive title ‘bumper or fender” fractures particularly 
to the external tuberosity injuries. 

Even to-day these fractures form a very small portion of the total fracture 
material of a general hospital. Out of a total of 5,840 consecutive recent fractures 
treated at the Ancoats Hospital, Manchester, from 1930-33, and at the Manchester 
Royal Infirmary last year, 40 (or 0-7%) involved the knee-joint, excluding the 
patella. Eight of these affected the femur. The remaining 32 fractures of the tibia 
form the basis of this study. They are distributed as follows :—— 


Spine * 12 
Tubercle ine ses owe 1 
External tuberosity ... ove 18 
Both tuberosities oon l 
Internal tuberosity ... 0 

32 


Total 


FRACTURES OF THE TIBIAL SPINE 


Fractures of the tibial spine, although recognized from time to time by earlier 
observers (Poncet [1], Dittel [2], Rickman Godlee [3], Hogarth Pringle [4], were first 
adequately described by the late Sir Robert Jones and Alwyn Smith [5] in 1913. 
It is characteristic of the teaching of the great master of orthopedic surgery that 
there is little to add to his description of the clinical picture of this injury, and no 
material alteration in treatment has been necessary since that time to ensure a 
perfect result. 

The twelve fractures in the present series have all occurred in patients between 
the ages of 10 and 19 years. The type of fracture here described is, therefore, 
essentially an injury of the adolescent period. Males and females were affected 
with equal frequency. 

Anatomy and mechanism.—While it is recognized that fractures of the tip of the 
internal tubercle, and of the external tubercle do occur, no example of either of these 
fractures has been found in the series of knee-joint injuries under review. We 
believe that they are very rarely the cause of disabling or prolonged symptoms. 

The common type of lesion is an avulsion of the tibial spine by the anterior 
crucial ligament with the adjoining portion of the intercondyloid eminence to which 
the ligament is attached. Occasionally a small portion of the articular surface is 
included in the separated fragment which slides forwards and tilts upwards. This 
injury appears to be the counterpart in childhood and adolescence of rupture of the 
anterior crucial ligament in adults. Although the statement of Callender in the 
St. Bartholomew reports of 1870 that “it is the rule that bone gives way before 
fibrous tissue’ must be accepted with reserve, it is reasonable to suppose that the 
anterior crucial ligament will withstand much more strain than the comparatively 
soft, cartilaginous, intercondylar area of the growing tibia. 


June.—OrntTH.2 # 
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It is generally taught that fractures of the tibial spine are invariably caused by 
forcible hyperextension of the knee-joint, or by forcible internal rotation of the tibia 
on the femur, for both these movements are resisted by the anterior crucial ligament. 
In eight patients of the present series it was possible to analyse the mechanics of 
the injuring force. 

(1) In five, while the knee was in a position of from 45 degrees to 90 degrees 
flexion with the leg immovably fixed, a powerful force tended to drive the femur 
backwards on the tibia. A simple diagram (fig. 1) shows how the tibial spine and 
its adjoining portion can be thus readily torn away and displaced in characteristic 
fashion. It is unlikely that this injury could occur with the knee extended, for it is 
the limitation of this very movement which is so typical of the fracture, and the 
forcing of extension under anesthesia will always reduce the displacement. The 
mechanism in these five patients confirms the careful experimental work done by 
Blaisdell [6] on cadavera. 

(2) In three patients the force was a powerful external rotation of the femur on 
the tibia with the knee in a position of slight fiexion—a movement which, as 
stressed by Sir Robert Jones, is resisted by the anterior crucial ligament. 

(8) From the remaining four patients no reliable history of the ne details 
of the accident could be obtained. 

Since the anterior crucial ligament is attached immediately in front of the base 
of the tibial spine and gains no attachment to the spine itself, it is clear that the 
fractures of the tip of the spine cannot be caused by a force transmitted through 
the ligament. 





Fig. 1. Fia. 2. 


Fic. 1.—Diagram indicating how a force, tending to drive the femur backwards while the knee is 
flexed and the tibia immovably fixed, will act through the anterior crucial ligament and tear up the 
tibial spine and the adjacent portion of the intercondyloid eminence. 


Fia. 2.—B. T., aged 13. Skiagram before reduction. Shows characteristic displacement—fragment 
displaced forwards en masse and rotated upwards. 


Clinical and X-ray pictures.—The clinical picture is clear-cut. A young 
individual sustains a violent injury to the bent knee. There is immediate inability 
to extend the joint fully and in a very short time a large effusion develops. To 
quote Sir Robert Jones, “the most constant sign of fracture of the spine of the 
tibia is an obstruction to full extension, a block which feels like a definite bony 
obstruction, and is quite different from the locking which occurs when a dislocated 
semilunar cartilage is nipped.”” Because of the extreme pain and muscle spasm it 
is usually impossible to test for signs of crucial ligament involvement. Under 
anesthesia the tibia could be displaced forwards on the! femur in full extension of 
the joint to a greater or lesser degree in all the 12 patients under review. 

The X-ray picture is ty pical (fig. 2). The tibial spine, with a variable amount 
of the intercondyloid eminence, is displaced slightly forwards en masse and rotated 
upwards through 90 degrees. 
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Treatment.—In all of these patients it was possible to force full extension by a 
manipulation under anwsthesia. In most, an almost perfect anatomical restoration 
has been achieved (fig. 3). In some, gentle rotation of the tibia on the femur in 





Fic. 3.—B. T., aged 18. Skiagram after reduction. Shows fragment reduced with 
the knee in full extension. 


flexion was necessary to disentangle the fragment and overcome the block to full 
extension. A non-padded plaster cast was applied, extending from the groin to the 
heel, allowing complete freedom of movement of the ankle and foot joints. Within 
a few days the patient walked about without crutches or a stick and carried out 
simple exercises to maintain the tone of the quadriceps muscle. After from six to 
eight weeks, depending on the severity of the crucial laxity noted at the time of 
reduction, the patients were allowed to mobilize their knee-joints with or without 
the aid of physiotherapy. We have never found it necessary to resort to operative 
treatment, as advocated by Roth [7] and others. 

Results.—Of the 12 patients, 10 have been traced. In eight of these, at least six 
months have elapsed since they were discharged from treatment. In all of these the 
joint function is normal, and a little irregularity of the intercondyloid eminence is 
the only blemish visible in the skiagram. The two who cannot be traced were 
discharged over two years ago, and at that time enjoyed full function of their knee- 
joints. Two are still under treatment and are progressing uneventfully. 


FRACTURES OF THE TUBEROSITIES 


19 fractures of the tuberosities were treated during the period under review. 
They are tabulated as follows :— 


External tuberosity ons ove 18 
Internal tuberosity ae ove 0 
30th tuberosities “we oe 1 


The absence of a fracture of the internal tuberosity is striking, for four fractures 
of the internal condyle of the femur have been treated during the same period. The 
single example of a fracture of both tuberosities was a compound injury, followed by 
extensive gas gangrene necessitating an immediate amputation. It is evident that 
the external tuberosity fractures constitute the main problem in fractures involving 
the articular surfaces of the knee-joint. In the 18 cases in the present series three 
main types may be distinguished :— 


(Fig. 5 (a)) Group I Non-depressed (“‘ spreading ’’) 11 
(Fig. 7 (a) ) Group II Depressed ... ees ie 
(Fig. 6) Group III Depressed and comminuted... 5 


The patients were all between the ages of 40 and 60, with the majority in the 
45 to 55 decade. It has been suggested, Lee [8], Steuer [9], that the agility of the 
pedestrian below 40 years of age saves him from automobile injuries, and that the 
apparent rarity of these fractures after 60 is due to the death of the patient from 
severe concomitant lesions before the knee-joint injury is discovered. Males were 
affected more frequently than females, in the proportion of 11 to 7. 
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Mechanism.—There can be no little doubt that the essential mechanism in 
fracture of the external tuberosity is a forcible abduction of the tibia on the femur, 
whereby the narrow compact lateral femoral condyle is forced against the outer half 
of the tibial plateau. The external tuberosity is thus caught between two forces, one 
acting from above—the femoral condyle—and one acting from below—the resistance 
offered by the fibula (fig. 4). If the fibula remains intact, one of two things may 


\ 


Fic, 4.—Diagram illustrating mechanism of fracture of the external tuberosity of the tibia. 


happen, depending probably on individual anatomical peculiarities of the knee-joint, 
on the severity of the injuring force, and on the exact angle of its application. 
(1) A shear-off of the external tuberosity, which becomes tilted outwards, may 
be comminuted, but is not depressed (Group I, fig. 5A); 11 of this series were 
of this type. (2) A depressed, grossly comminuted fracture of the tuberosity 
(Group III, fig. 6). Here the articular cartilage is broken up into small fragments, 
which are scattered indiscriminately amongst the pulverized substance of the 
tuberosity. Five fractures belong to this group, which is the second most common 
and which presents the greatest difficulty in treatment. (3) In a minority of cases, 
two in this series, the tuberosity is displaced downwards without severe comminution 





(a) ©) 
Fia. 56.—J. D. — 45. Showing :— 
(a) Skiagram before reduction. “ Spreading '’ type of fracture (Group 1). 


(b) Skiagram after reduction with redresseur. 
(c) Skiagram six months after reduction. Tibial plateau normal. Joint function is normal. 


(Group II, fig. 7A). The tibial plateau, though depressed, bears a smooth even 
surface of articular cartilage. For this to happen it is essential (a) that the counter- 
resistance of the fibula be lost, either by fracture of the neck (fig. 8A), or by 
dislocation of the superior tibio-fibular joint (fig. 8B); or (b) that only the anterior 
portion of the tuberosity is shorn off, leaving the posterior part intact and buttressed 
by the intact fibula. The distinction is not important, for in either event the 
problem of treatment is simply one of elevating a stout well-formed wedge of bone. 
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(a) (b) ©) 

Fic. 6.—P. W., aged 47. Showing :— 

(a) Skiagrams before reduction. Depressed and comminuted fracture (Group III). 

(b) Skiagrams after manipulation and application of the redresseur: broadening of upper end of tibia 
decreased, but depression and irregularity of the platean persist. 

(c) Skiagram eight months after reduction. Tuberosity depressed and tibial plateau incongruous. 
Joint has a range of movement from full extension to 40 degrees flexion and allows the patient to walk 
for two or three hours without discomfort. There is a little lateral instability which is unnoticed by 
the patient. This skiagram represents the type of anatomical result which it has been possible to 


achieve in this group. 
Fic. 7.—N. S., aged 538. Showing :— 


(a) Skiagrams before reduction: Depressed fracture without comminution. Associated fracture neck 


of fibula (Group II). ss he 


(b) Skiagram after open reduction : tuberosity elevated to normal level and maintained by bone-peg. 

(c) Skiagram seven months after reduction : tibial plateau normal. Joint has 40 degrees of movement, 
is practically completely stable and allows the patient to walk about his duties for most of, the day 
without disabling pain. 





ee 


@) (b} 


Fic. 8.—Diagrams illustrating how the fractured external tuberosity can be displaced downwards but 
— the comminuting effect of the upward thrust of the fibula :— 
a) By fracture of the neck of the fibula. 
(0) By dislocation of the superior tibio-fibular joint. 
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Clinical picture—No more accurate description of the clinical picture of these 
fractures exists than that published by Rickman Godlee [10] in 1904. It is sufficient 
to emphasize the following points: (a) that an enormous effusion into the knee-joint, 
following rapidly on a severe accident, and accompanied by appreciable broadening 
of the upper end of the tibia, should demand X-ray investigation; (b) pain and 
tenderness are usually inconspicuous; (c) even when the tuberosity is severely 
depressed, no marked genu valgum may be apparent in recumbency. Abnormal 
lateral mobility of the tibia on the femur can only be elicited satisfactorily under 
anewsthesia, and was present in all our patients. In two there was evidence of 
severe damage to the crucial and internal lateral ligaments. 

Treatment.— Although these fractures were first described in the middle of 
the last century by Thamhayn [11] and Middeldorpf [12], and more than 300 
examples have been recorded, as yet there is no unanimity of opinion on treatment. 
No doubt this is due in large part to the restricted experience of any individual 
surgeon owing to the comparative rarity of these fractures. The objective in 
treatment is the restoration of the tibial plateau to the normal, but it must be 
admitted at once that this is not always possible. Many surgeons (Cotton and 
Berg [13], Eliason and Ebeling [14], Swett, McPherson and Pike [15]) favour some 
form of closed reduction, whilst others (Cubbins, Conley, Callahan and Scuderi [16], 
Hultén [17]) advocate reposition by operation. Béhler [18] elevates the depressed 
tuberosity by means of a stout nail introduced through a small puncture-hole in the 
skin, and passed along the line of fracture, combining this with forcible adduction 
of the tibia on the femur so as to put the outer ligaments on the stretch. This 
apparently simple manceuvre is not, in our experience, always effective. In the 
series of fractures under review, practically every form of treatment, manipulative 
and operative, has been tried, but no completely satisfactory method of producing a 
perfect anatomical result in every case has been found. However, bearing in 
mind the obstacles presented by gross comminution, we believe that a plan of 
treatment for each of the three types can be laid down. In all it is wise 
to wait for from seven to ten days before a definitive reduction is attempted. 
During this time the limb is rested on a Thomas’ splint and the knee-joint 
aspirated as often as need be. 

Group I: The “ spreading” fracture.—The problem here is simple and 
necessitates only the correction of the outward displacement of the tuberosity by a 
powerful compressing force (fig. 5). For this purpose we have used the os calcis 
redresseur of Bohler, having measured first the width of the normal tibia. We have 
found no evidence to support the contention (Cubbins, Conley and Seiffert [19] ) that 
the external meniscus, torn from its peripheral attachments, drops down between the 
fragments and obstructs complete reduction. 

Group II: Depression en masse.—In this group, in which the tuberosity is 
displaced en masse without fragmentation, we are inclined to believe, from a limited 
experience, that open correction is best. It is easy to expose the fragment, pass a 
broad elevator along the line of fracture, and elevate the tuberosity (fig. 7). A bone 
peg will maintain the reduction. We do not consider it desirable to sever all the 
ligamentous attachments (Leriche [20] ) for we have demonstrated at operation the 
powerful splinting action of the ilio-tibial band when it is put on full stretch. It 
may be that further experience will show this band and the external lateral ligament 
to be capable of effecting reduction when their traction function is employed to 
the full. 

Group III: Depression with comminution.—These fractures present the greatest 
difficulties of all. It is obviously impossible to reassemble in accurate fashion the 
numerous tiny fragments of articular cartilage which have been driven into the 
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tuberosity, now represented by a fragile shell. To be sure, bone chips can be packed 
into the empty shell (Leriche, Hultén, Cubbins) but this procedure cannot restore a 
smooth plateau covered with articular cartilage. One fracture of this type was 
explored and the experience was most chastening, for nothing satisfactory could 
be done. In the remainder efforts have been made to restore the plateau as 
completely as possible by powerful adduction of the tibia on the femur, and 
by manual or mechanical compression with the redresseur applied both transversely 
and obliquely. These measures have produced a little improvement of position 
in some (fig. 6). 

It has been observed (Cubbins, et al. [16]) that within two or three weeks after 
the injury a fairly even weight-bearing surface is formed by a tough fibrous material 
resulting from the fusion by fibrous tissue of fragments of hyaline and articular 
cartilage. We feel that operative measures, designed to elevate the tuberosity, at this 
stage may offer the best available solution for the treatment of these difficult 
fractures. In the light of this possibility, it seems particularly undesirable to remove 


(a) (b) 


Fic. 9.—T. J., aged 58. Showing :— 

(a) Skiagram of ‘“‘ spreading ’’ type of fracture of external tuberosity. Treated ineffectively. 

(b) Skiagrams two years later. Marked incongruity of the joint surfaces and osteo-arthritis. 
Arthrodesis necessary to relieve pain and secure stability. 


the meniscus, as advocated by some; nor, in any event, can we see the benefit of 
this procedure. 

Post-reduction treatment.—After the best reduction possible has been achieved, 
an accurately fitting non-padded plaster-of-paris cast is applied, extending from the 
groin to the heel. In the non-depressed fractures (Group I) this is worn for eight 
weeks, and walking is encouraged as soon as the plaster is dry. The depressed 
fractures (Groups II and III) are immobilized for a longer period—twelve weeks— 
and no weight-bearing is allowed until the end of that time. During this period 
active muscular contractions are encouraged to preserve the tone and bulk of the 
thigh and calf muscles. A walking caliper or a knee-cage is worn until the end of 
the sixth month, being left off for a period of active mobilization of the knee each day. 


RESULTS 


The results of treatment vary considerably with the type of fracture, the 
accuracy of reduction, and the occupation of the patient. Since these injuries are 
occurring nowadays with more and more frequency in pedestrians engaged in the 
less laborious occupations, satisfactory functional results can often be obtained. 
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The housewife, who can rest at frequent intervals during the day, may enjoy 
many years of comfort, although the anatomical result of her fracture is not 
perfection. 

(1) In the series under review the best results have been achieved in the group 
of non-depressed fractures. Of the 11 patients, 10 are doing their original work, 
which varies from that of a railway porter to simple household duties. All the 
knees show a full range of movement, are stable, and only occasionally cause 
discomfort. The remaining patient in this group illustrates the effect of inadequate 
treatment where a powerful compressing force would have been of great value (fig. 9). 
Two years after his accident the joint was arthrodesed and he is now engaged in 
arduous employment. 

(2) The two patients with uncomplicated depressed fractures have gained very 
fair knee-joints. One of them has been working hard for the past two years and 
experiences only occasional pain. The other is still under treatment six months 
after his accident. His knee-joint allows 40 degrees of painless movement, and the 


») 


Fic. 10.—C. A., aged 16. Showing :— 

(a) Skiagram before reduction. Avulsion of tibial tubercle. Separated fragment includes the 
anterior half of the tibial plateau and the joint is involved, 

(b) Skiagram after reduction. Complete correction of displacement—maintained by bone-peg. 


(b) 


anatomical result is excellent (fig. 7). It remains to be seen whether the ultimate 
result will be equally satisfactory. 

(3) Concerning the five patients with depressed comminuted fractures (fig. 6) the 
story is not so cheerful. Three are working—one as a housewife, one as a com- 
mercial traveller—fortunately, sitting in his motor car most of the day, and the other 
has been able to follow her school-teaching duties only after an arthrodesis of the 
joint. Another has been able to get about in fair comfort for short distances with 
the aid of a knee-cage, but only an arthrodesis, to which he will not yet consent, 
will rehabilitate him for future employment as a labourer. The last patient in this 
group is still under treatment and as she can afford to modify her activities, it is 
likely that she will achieve reasonable function. 

In all the severer fractures (Groups II and III) there has been some amount of 
lateral instability, in spite of prolonged immobilization. Conflicting views on this 
point are expressed in the literature but several surgeons (Sever [21], Cubbins, 
et al.[16]) have had a similar experience. As the thigh-muscles regain normal tone, 
the abnormal mobility disappears sufficiently to be unnoticed by most patients, but 
a greater or lesser amount can always be demonstrated. 
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FRACTURE OF THE TIBIAL TUBERCLE 
One example of this rare injury occurred in this series. It resulted from a 
powerful force applied in an upward direction to the patella while the knee was in a 
position of 90 degrees flexion. This fracture was of particular interest because of 
the difficulty in distinguishing it clinically from a rupture of the ligamentum 
patella. Union in the normal position followed open replacement and pegging, and 
one year later the function of the joint is normal (fig. 10). 


CONCLUSIONS 


From this study we have arrived at the following conclusions: (1) Fractures of 
the tibia involving the knee-joint form a small percentage of the indigenous fracture 
material in any large community ; (2) fractures of the tibial spine present a definite 
clinical picture and respond perfectly to adequate treatment; (3) certain fractures of 
the external tuberosity constitute an unsolved problem of treatment as yet. From 
their nature we believe that it is impossible by any means to restore a joint capable 
of standing up to the strain of heavy work. It appears certain that an arthrodesis 
is the best economic solution eventually for the hard-working individual. 
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Mr. A. T. Fripp: Fracture into the knee-joint is, fortunately, not a common 
injury, but the consequences are often serious, as are those of any fracture involving 
a weight-bearing joint. It occurs at any time of life, from early adolescence up to 
ripe old age. For while in an elderly person an apparently trivial fall on to the 
knee may cause a fracture of the head of the tibia, most of the cases occur as a 
result of a severe accident and this group is much more common than it used to be; 
and motor-car accidents are responsible for about 30% of the cases in these days. 
The force necessary to produce the injury must be considerable, but the suddenness 
with which the accident happens makes it difficult for the patient to describe it and 
80 the exact mechanics are often obscure. 
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The knee, more than any other weight-bearing joint, depends for its stability upon 
two factors: firstly, on the maintenance of the articular surfaces in their proper 
relationship and secondly on the integrity of the muscles, tendons and ligaments 
which control it. If the line of the joint surface as a whole is deranged, a valgus 
or varus deformity will result, while minor irregularities must sooner or later give 
rise to osteo-arthritis. Laxity of the ligaments gives excessive antero-posterior or 
lateral mobility, and a weak quadriceps leaves the patient with a sense of insecurity, 
which is all the more marked if the knee cannot be fully extended. 

The difficulties and complications peculiar to this group must be considered, 
because they have an important bearing both on the treatment and the prognosis. 

Firstly the ligaments may be torn—either one of the lateral ligaments or the 
crucials. Secondly, a hemarthrosis nearly always occurs. With the subsequent 
immobilization the blood organizes to form adhesions and tends to give a stiff knee. 
Thirdly, the fragments are small and uncontrolled and it is difficult to maintain an 
accurate reposition. Fourthly, the head of the tibia is largely composed of cancellous 
bone with a thin cortex and there may be actual loss of bone substance, as in a 
comminuted Colles’ fracture. Fifthly, one of the semilunar cartilages—or a small 
loose fragment—may be detached and forced into the fracture, so preventing 
reduction of the main fragment. Lastly there may be other injuries—the fracture 
is compound, there are other fractures in the same leg, or the shock of the 
accident may prevent immediate treatment. 

The head of the tibia is involved rather more than twice as often as 
the lower end of the femur and the fractures fall into the following main 
groups: (1) “ Y "-shaped or severely comminuted. (2) Oblique separating one 
condyle. (3) Separation of the tibial spine. (4) Separation of a small isolated 
fragment. 

In the first two groups the mechanism of the knee is always seriously deranged, 
and looking over skiagrams of old cases, I find that none of them shows a perfect 
anatomical result whatever the method of treatment. There is in every case either 
a broadening of the head, a narrowing of the joint-space, or some irregularity of 
the articular cartilage, and I think one must admit that a perfect anatomical result is 
impossible. 

In discussing treatment the question of open or closed reduction crops up 
repeatedly. It is impossible to be dogmatic about any particular fracture, and each 
case must be treated on its merits, but I think that Cotton summed up the situation 
when he said “ One would rather not operate if operation could be avoided with fair 
prospects.” And in the last few years the introduction of skeletal traction has 
increased the efficiency of the closed methods of reduction. 

Further, in assessing the function of a knee some years after the accident, one is 
struck by the fact that what appears to be a bad result from the radiological point 
of view often gives the patient a knee that is sound and strong. 


THE Y-SHAPED FRACTURE 


In the “ Y”-shaped or severely comminuted type, the usual appearance is that 
the head is broadened from side to side, and on one side projects beyond the 
corresponding condyle of the femur. Then inside the outer shell of the condyle the 
articular surface is depressed. Various fissures are seen running downwards into 
the head. The fragments are small, and composed largely of cancellous bone. The 
crucial ligaments are sometimes torn, but, judging by the stability of the knee, later 
this happens less often than one would expect. from the violence of the accident. 

The possible lines of treatment are: (1) Open reduction; (2) skeletal traction 
combined with manipulation: (3) forcible correction by a redresseur such as 
Bohler’s for the os calcis. 
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Open reduction is seldom advisable. There is usually no main fragment to hold 
a screw or bone-peg, and as both inner and outer condyles are involved, an extensive 
incision is necessary, and there must be a considerable amount of damage to 
ligaments. But the chief difficulty is that the spongy bone crumbles, and there 
is actual loss of substance. There is, however, one complication that can only be 
overcome by operation, namely the wedging of a meniscus or small fragment into a 
fissure in the articular cartilage. I have seen this in the case of the external 
meniscus, and the outer condyle fell into better position after its removal. Therefore 
open operation should be confined to exploration and removal of a meniscus 
if it is displaced. The incision can be kept small and the damage to ligaments 
is negligible. 

In the closed methods traction is always necessary, preferably by a pin through 
the os calcis, but there is still the difficulty of reducing the increase in width. A 
redresseur, somewhat similar to Béhler’s for the os calcis, has been used by 
Forester [1] in America. He waits for from seven to ten days after the injury, then 
applies forcible compression to reduce the width of the head to normal. A Boébler 
plaster is then put on, and after a further interval of from seven to ten days the 
plaster is cut and hinges are fitted so that movement can be begun. He claims that 
this method gives a stable knee with a good range of movement. To criticize this ; 
It is possible, by force, to reduce the width of the head, but there is no guarantee 
that the alinement of the articular cartilage will be improved thereby, and it does 
not take into account the displacement of isolated fragments into the head of the 
tibia. However, I have not had an opportunity of trying this method. 

Manipulation and lateral compression under an anesthetic give in most cases an 
adequate, although not a perfect, reduction. A non-padded plaster is then applied, 
and it is then that future deformity must be prevented. The backward displace- 
ment of the tibia sometimes present can be overcome, and a valgus or varus 
deformity must be over-corrected. 


FRACTURE OF A SINGLE CONDYLE 

In these cases the displacement is either downwards or outwards, and there is 
typically a single fragment. In the downward variety the step in the articular cartilage 
is marked and, if left uncorrected, will result in a bad deformity and in osteo-arthritis. 

Traction combined with manipulation may give an adequate reduction, 
but I think that this type calls for an open reduction more often than any 
other. It is not easy, even by the open method, to get the fragment right up 
to its proper level, while the problem of keeping it there is also difficult. The 
head of the tibia does not hold a screw well and skeletal traction should be 
continued after the operation. 


FRACTURES OF THE TIBIAL SPINE 

These are important because they are liable to be missed. The injury is a fairly 
serious one, involving torsion, so that the knee fills rapidly with blood and is held in 
the semiflexed position. There is no true locking, as in a displaced semilunar cartilage, 
but full extension is impossible. Although the symptoms suggest a more severe injury, 
the fact remains that a diagnosis of sprained knee is sometimes made, and an X-ray 
examination is not considered necessary. It is only when the swelling and limitation 
of extension persist that the patient is referred for an X-ray examination and further 
opinion. Early diagnosis and treatment is essential for complete recovery. 

Robert Jones and Alwyn Smith [2] in 1913 divided the cases into three groups :— 

(1) Avulsion of the tibial spine or its internal tubercle. 

(2) Fracture of the external tubercle, due to a sudden blow from the sharp 
intercondylar edge of the external condyle. 
(3) Injury to the spine combined with fracture of one condyle. 
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The majority of cases fall into the first group. The size of the fragment varies 
and may be quite small, or may involve the anterior attachment of the external 
meniscus or—in a child—a large part of the epiphysis for the head. Although 
flexion relaxes the anterior crucial ligament it is usually found that extension forces 
the fragment back into its bed. 

Roth [3] states that the attachment of the external meniscus may prevent 
reduction, and describes how the fragment falls back into place after removal of the 
anterior part of the meniscus. That this does occur is proved by a case in which the 
leg was amputated and the knee dissected, and the condition was found, but this must 
be quite a rare complication—I have only been able to trace one case in which it has 
occurred—and manipulation under an anesthetic, forcing the knee into full extension, 
usually reduces the fragment completely. Therefore this should be the treatment in 
every case, and the result checked by X-ray examination. Roth also says that full 
extension cannot be secured, but this is not my experience. If full extension is 
impossible or, if with full extension the fragment is still displaced upwards or 
backwards, operation is necessary. In this case it is sufficient to replace the 
fragment and then extend the knee. Any fixation by a bone-peg is unnecessary. In 
either case a plaster is applied, and the knee kept fully extended for from four to six 
weeks, 

In a recent ease the spine should not be removed, but in a late case the bed in the 
head of the tibia is filled with fibrous tissue and bony union will not occur. It is 
better then to excise the fragment. It is interesting to note that Robert Jones and 
Alwyn Smith, in 1913, based their paper on cases which were all, except one, some 
months old, and it is fair to assume that at that time the condition was not 
recognized as an acute fracture. 


AFTER-TREATMENT 

The end-result depends as much upon the after-treatment as it does upon the 
immediate reduction of the fragments, and some of the considerations mentioned 
before must be borne in mind. Firstly, the effusion of blood and the necessary 
immobilization favour the formation of adhesions and the stability of the knee 
depends upon the muscles controlling it. These call for early movement, but 
firm bony union must occur before weight-bearing is permitted. Therefore a clear 
distinction must be drawn between physiotherapy and active movement, on the one 
hand, and weight-bearing on the other. 

A non-padded plaster cast is put on when no further improvement can be expected 
and is removed at the end of six weeks. Massage, with active movements and electrical 
treatment, is then begun, but no weight-bearing should be allowed for at least three, 
and in some cases four, months. This time will depend upon the later, X-ray 
examinations and the rate of union, and a crutch or a stick is usually necessary for 
a further period of from three to nine months. 

It is very important to continue faradism and exercises after this. In a damaged 
joint the quadriceps is slow to recover, and so long as it is weak the knee is liable 
to give way and to suffer from minor twists and sprains which would not otherwise 
affect it. An effusion results and there is set up the vicious circle which one so 
often sees with a weak quadriceps. The knee continues to improve for from eighteen 
months to two years and treatment should be continued for as long as possible up 
to this limit. 

PROGNOSIS 

On theoretical considerations and, in many cases, on X-ray appearances, the 
prognosis in the first two groups should be bad. Either lateral or crucial ligaments 
are often damaged, adhesions should give rise to much stiffness and the alinement 
of articular cartilage is seldom perfect. 
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However, in uncomplicated cases which have been followed for periods up to 
eight years, the end-results are much better than one would expect. On the basis 
of anatomical, symptomatic, and economic recovery, Eliason and Ebeling [4] found 
that a high percentage of their patients were free from symptoms and able to return 
to their usual work, although in no case was the X-ray result perfect. Clearly 
the period of disability depends upon the man’s work. Their figures represent the 
result of cases treated by closed methods, and provides a strong argument in favour 
of this line of treatment. : 

The seeds of osteoarthritis are sown in any weight-bearing joint where there is 
irregularity of articular cartilage and this must be the last state of any knee which 
has been subjected to such violence. 

In fractures of the tibial spine, the prognosis is good. In cases treated early 
the range of movement is full and the knee is strong and stable. 
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Mr. T. T. Stamm: An examination of the literature on this subject reveals 
two salient facts. Firstly, that a good ultimate result depends upon perfect 
anatomical reposition of the fragments, and secondly, that this ideal is often very 
difficult to realize. I believe that this difficulty in reduction is due partly to a 
tendency to treat all such fractures by one particular method and to a failure to 
appreciate the full significance of the variation in the anatomical features of the 
different clinical types of fracture. A consideration of the anatomy of these 
fractures shows that, while in some cases the ordinary methods of traction and 
manipulation can have no possible effect on the position of the fragments, in others 
even open operation by itself must be almost equally ineffective, unless 
supplemented by the above methods. Better results will be achieved not so much 
by the perfection of any one particular method, as by a clear understanding of the 
mechanics of each particular case. I will try to illustrate my meaning by a 
consideration of the anatomy of the various types of fracture of the lateral condyle 
of the tibia. 

The lateral condyle of the tibia is attached to the femur by the capsular 
ligament round its periphery, and by tne cruciate ligaments medially. The vapsular 
ligament is thick and strong posteriorly and postero-laterally, on either side of the 
popliteus tendon; anteriorly it is only taut when the knee is actively extended, 
while laterally it is thin and weak where its function is mainly taken over by the 
fibular collateral ligament. These ligaments can rarely, if ever, be ruptured by any 
violence which causes a fracture of the lateral condyle, for the strain must always 
be one of abduction rather than adduction of -the knee. It follows, therefore, that 
when a fracture occurs, the fragment can only become abnormally separated from 
the femur when it is unattached to the effective parts of the capsular ligament. 
In cases in which the condyle is broken off in one piece, downward displacement in 
relation to the femur will be checked by its ligamentous attachments. 

The majority of fractures of the lateral condyle can be grouped into three main 
types. 

The first type consists of the common crush fracture of the condyle, in which a 
portion of its articular surface becomes depressed below the normal level. The 
chief of the forces concerned in its production acts in the long axis of the limb, 
causing compression of the articular surfaces, while a certain degree of abduction as 
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well determines the site of damage to the lateral rather than the medial condyle. 
Though there may be considerable depression of the central portion of the articular 
surface in these fractures, together with much comminution, the posterior margin, 
and sometimes the anterior margin, is left standing. Lateral instability of the knee 
is present, as there is an increased gap between the opposing surfaces of the two 
lateral condyles due to the central depression in the tibial condyle. In this type of 
fracture there is no fixed alteration in the alinement of the rest of the tibia to the 
femur—there is, therefore, no dislocation of the joint. Owing to this and to the 
fact that the depressed fragments are not attached to any of the effective ligaments 
of the knee-joint, forcible extension and adduction can have no possible effect in 
reducing the fracture. It is clear that reduction can only be effected by pushing or 
levering-up the fragments, the knee being held in adduction to open up the gap. 
This is in marked contra-distinction to the following two types. 

The second type of fracture, namely a stave fracture, usually results when the 
violence is mainly one of abduction. The condyle, or part of it, becomes split off 
from the rest of the bone and depressed. Comminution of the fragment may occur, 
and lateral instability of the knee is again present. The fragment in this case must 
still be connected to the femur around its periphery by a normal capsular ligament, 
and there can be little abnormal play between the two. The instability must 
therefore be mainly due to an alteration in the alinement of the rest of the tibia to 
the femur, with or without rupture of the tibial collateral ligament. This valgus 
deformity will tend to slacken off the cruciate ligaments. The injury therefore 
affects the whole knee-joint, and should be considered as a partial dislocation of the 
knee, with fracture. When reduction is attempted, therefore, it is clearly incorrect to 
try to push up the small fragment to the rest of the tibia. The correct procedure is 
to reduce the tibia to the fragment by forcible extension and adduction. This may 
fail by itself, owing to interlocking of the fragments and to comminution, for if the 
bone is comminuted, some of the fragments will have no ligamentous connexions 
with the femur and will therefore not be held in place. In such cases it is the 
common practice to release the extension and attempt by open operation to reduce 
the smaller fragment, great difficulty being encountered. If the extension method 
fails by itself, open operation to release the fragments from each other should be 
performed, while extension and adduction are still maintained and the tibia thus 
kept in the corrected position. 

A third type can be distinguished in which the line of fracture is spiral and 
passes into the joint further medially either through or medial to the tibial spine. 
I believe the difference to be due to the addition of another form of stress—that of 
rotation. It is well recognized that when the knee is fully extended, medial rotation 
of the femur on the tibia takes place, the centre of rotation passing through the 
centre of the lateral tibial condyle. An investigation of anatomical specimens shows 
that this is due to the fact that that portion of the capsular ligament which lies 
behind the lateral condyles becomes taut before that behind the medial condyles, 
thus permitting further extension of the medial condyle of the femur after the 
lateral one has become fixed. Rotation of the femur therefore takes place, much 
in the same way that with a two-wheeled cart, if one wheel is stopped by some 
obstacle, the other, continuing to turn, begins to trace a circle round it, thus 
rotating the cart. This rotation is finally checked by tension of the anterior 
cruciate ligament and also to some extent by the capsular ligament behind the 
medial condyles, which is, however, weaker than the lateral portion and unable to 
withstand any severe strain by itself. 

If the tibia is now forcibly rotated outwards, the stress falling upon the two 
tibial condyles will be unequal, as the medial condyle is further from the centre 
of rotation and is moreover not restrained by the cruciate ligament. A line of 
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cleavage will therefore tend to occur between the two tibial condyles and, owing 
to the rotation the line of fracture, will be spiral. The forces producing this 
rotation will also tend to cause abduction of the knee, thus assisting in the 
production of the fracture. The whole of the tibia, with the medial condyle, is 
thus twisted off from the lateral condyle, and is itself the displaced fragment, the 
lateral condyle remaining with the femur. As with the second type, any attempts 
to replace the lateral condyle are misdirected ; as the lateral condyle is still attached 
to the femur such efforts must meet with failure. It is the tibia which must be 
reduced, whether open operation is carried out or closed methods employed. 

The deformity of the tibia must first be overcome, as before, by extension and 
adduction, and if necessary by rotation of the tibia. This manceuvre, again, may not 
ensure perfect reduction by itself, for as the tibia is put back in place it may, by 
interlocking of the fragments, begin to displace the lateral condyle. When the 
procedure is combined with open operation, however, these difficulties can be 
overcome. 

A close analogy can be drawn between these fractures and Pott’s fractures of 
the ankle. Both are produced by the body-weight acting in the long axis of the 
limb, and in both abduction is the determining factor. In both, three degrees or 
types can be recognized. In the first degree there is a fracture without dislocation 
of the joint. In the second partial dislocation occurs, and in the third the added 
factor of external rotation of the distal component is present. Also it may be noted 
that the treatment of Pott’s fracture gives poor results unless it is recognized that 
the dislocation of the joint is the important factor. 

I have attempted to produce these fractures experimentally both in anatomical 
and post-mortem-room subjects. This I found to be exceedingly difficult, as the soft 
parts in such subjects nearly always gave way first. The results were therefore not 
sufficiently accurate to be of scientific value. One point was noted which is I think 
worth mentioning. In all the anatomical specimens the damage sustained was a 
crush fracture with much comminution. This would appear to he the likely 
result in all cases in which the bones are atrophic, and it may explain the 
comminution which sometimes occurs when the nature of the injury would lead 
one to expect a stave fracture. 


Mr. H. A. T. Fairbank said that he wanted to stress the importance of 
distinguishing two distinct types of minor fracture which were often confused and 
included under the title of fracture of the tibial spine. The first was a true fracture 
of the spine and resulted from a shearing force applied to femur or tibia, or from a 
twist. The second was the result of hyperextension, the anterior crucial pulling up 
a fragment of bone in front of the tibial spine. Occasionally in the latter the line of 
cleavage ran backwards to include the spine. True fractures of the tibial spine rarely 
required operation: recovery, however, was apt to be slow. In the second type 
operation was advisable, the detached fragment being either pegged or stitched into 
place, or both. In a case of this nature not long ago he was struck by the fact that, 
on gradually extending the knee after the fragment had been fixed in place, the 
increasing tightness of the crucial ligament tended to lift the fragment from its bed 
again, but just as the movement was completed, the femur came into contact with 
the fragment and forced it down into place again. 

[Mr. Fairbank showed slides of what he said he regarded as a rare type of fracture 
—one such case had already been shown—namely avulsion of the tibial tubercle in 
a young patient, the line of fracture running upwards and backwards to reach the 
joint surface.| He had used a bone screw to fix the fragment in place. With regard 
to the major fractures, those in which the vertical crack ran down only a short 
distance, the lesion being essentially a crush fracture comparable to those of the 
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vertebral body, were difficult to deal with, since after levering the depressed 
fragment up into place it was extremely difficult to keep it there. The cases with 
one or both tuberosities split off by a crack running a considerable distance down 
the bone were somewhat easier. He wished to recommend the use of Wallace’s 
bolts and nuts, passed transversely through the bone, as being of immense service in 
some of these cases. [Slides of two cases were shown.| His colleague, Mr. Buxton, 
and he had found the best approach to be a long vertical incision, antero-internal or 
antero-external, combined with a transverse one. This enabled a large pair of 
Lane’s fracture forceps to be applied to the head of the bone. 


Mr. Hope Carlton said that he would deal with three types of fracture :— 

(1) Separation of the tubercle at the point of insertion of the ligamentum 
patella. For this be advised open operation and fixing with a screw. The use of a 
back splint—as in younger patients with Osgood’s syndrome, was of no value. 

(2) Fracture through the tibial tuberosity. This was often seen in seafaring 
men, and was due to actual direct trauma, combined with tibial abduction. He 
(Mr. Hope Carlton) advised the use of the redresseur. 

(3) Fractures involving the articular surface of the upper end of the tibia, with 
disorganization of the joint line. 

He (Mr. Carlton) wished to enter a strong plea for early arthrodesis, 


Mr. Whitchurch Howell said that it was most important to apply strong 
skeletal traction, powerful enough not only to reduce the fracture of the tibia, but 
also to distract the joint surfaces so that full range of movement of the knee-joint 
was ultimately obtained. 
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Jung’s Contribution to Clinical Psychiatry’ 
By Murpo MACKENZIE, M.D. 


ABSTRACT.—This attempt to correlate Jung’s work with practical psychiatry is concerned 
mainly with his conception of clinical types. Jung went far away from the provinces of 
clinical medicine and psychiatry for his evidence, and the possible cause for this is discussed. 

He expands his view of introversion and extraversion, and so the suggestion is made that 
for practica! purposes his early limitation of these terms should be maintained. The difficulties 
encountered in type description by comparison and contrast are emphasized. The value of 
his conception of basic functions is discussed and criticized. 

A review is made of the personalities he describes, and a simplification of his resulting 
classification suggested for practical purposes. The notion is put forward that Jung describes 
one type in psychological adaptation much better than any others, and it is hinted that his 
psycho-pathological description of this type in nerve disorder constitutes his main contribution 
to clinical psychiatry. A review of the treatable nerve disorders suggests that this disorder 
has received more adequate description from Jung than any other, and reveals a unique 
method of investigation and therapy. This does not apply to his other descriptions. 
Possibly some of the vagueness attributed to Jung is because he did not give this disorder 
an adequate diagnosis, and an explanation for this is offered. 

The correlation between the simplified classification and the classification of treatable 
nerve disorders is close, and it is suggested that this constitutes Jung’s contribution to 
clinical psychiatry in general. The application of Jung’s principles is of daily help to the 
practising psychiatrist. 


RESUME.—Cet essai de corrélation entre le travail de Jung et la psychiatrie clinique 
s'occupe surtout de sa conception des types cliniques. Jung s’est beaucoup éloigné des 
domaines de la médecine et de la psychiatrie pour chercher ses preuves, et la cause possible 
de ceci est discutée. 

Jung élargit sa conception de |’introversion et de |’extraversion, et l’auteur propose donc 
d’employer dans la pratique sa limitation ancienne de ces termes. L’auteur fait ressortir les 
difficultés rencontrées dans la description des types 4 l’aide de comparaisons et de contrastes. 
La valeur de la conception de Jung des fonctions basales est discutée critiquement. 

L’auteur passe en revue les personnalités décrites par Jung, et propose pour l’usage 
pratique une simplification de la classification qui en résulte. Il avance l’idée que Jung 
décrit un type d’adaptation psychologique beaucoup mieux que tous les autres, et suggére 
que sa description psychopathologique de ce type dans les affections nerveuses forme sa 
plus importante contribution 4 la psychiatrie clinique. La revue des affections nerveuses 
capables d’étre traitées suggére que cette affection a été plus justement décrite par Jung que 
toutes les autres, et révéle une méthode unique d’investigation et de traitement. Ceci ne 
s’applique pas 4 ses autres descriptions. Il est possible que le vague attribué 4 Jung soit 


1 The references in the text are to pages in Jung’s ‘‘ Psychological Types.”’ 
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df en partie 4 ce qu'il n’ait pas donné a cette affection un diagnostic suffisant, et l’auteur 
offre une explication de ce fait. 

La corrélation entre la classification simplifi¢e et la classification des affections nerveuses 
capables d’étre traitées est étroite, et l’auteur suggére que c’est ceci qui constitue la con- 
tribution de Jung 4 la psychiatrie clinique générale. 

L’application des principes de Jung est une aide journaliére pour le psychiatre en 
pratique. 


ZUSAMMENFASSUNG: Dieser Versuch, die Arbeiten Jungs mit der praktischen 
Psychiatrie in Beziehung zu setzen betrifft hauptsiichlich seinen Begriff der klinischen 
Typen. Jung suchte seine Beweise weit ausserbalb des Gebietes der klinischen Medizin und 
Psychiatrie, und die vermutliche Ursache hierfiir wird besprochen. 

Er erweitert seine Ansichten iiber Introversion und Extraversion, und es wird somit 
vorgeschlagen die friihere Begrenzung dieser Ausdriicke beizuhalten. Es werden die 
Schwierigkeiten betont, die die Beschreibung von Typen durch Vergleichung und 
Gegeniiberstellung in sich birgt. Der Wert seines Begriffs der Grund-Funktionen wird 
kritisch besprochen. 

Verf. gibt eine Ubersicht iiber die von Jung beschriebenen Persénlichkeiten, und schliigt 
eine Vereinfachung der sich daraus ergebenden Klassifikation fiir praktische Zwecke vor. Es 
wird die Ansicht geiiussert, dass Jung einen bestimmten Typ der psychologischen Anpassung 
viel besser als alle anderen beschreibt, und dass seine psychopathologische Beschreibung 
dieses Typs bei nervésen Stérungen seinen wesentlichsten Beitrag zur klinischen Psychiatrie 
darstellt. Eine Betrachtung der einer Behandlung zugiinglichen nervésen Stérungen liisst 
die Ansicht begriindet erscheinen, dass diese Stjrung von Jung eine angemessenere Darstellung 
erfahren hat als alle anderen, und deckt eine einzigartige Untersuchungs- und Behandlungs- 
methode auf. Dies gilt nicht fiir seine anderen Beschreibungen. Der Mangel an Bestimmheit 
den man Jung zugeschrieben hat, beruht miglicherweise darauf, dass er dieser Stérung keine 
entsprechende diagnostische Bezeichnung gegeben hat; eine Erklirung hierfiir wird 
vorgebracht. 

Die Beziehungen zwischen der vereinfachten Klassifikation und der Klassifikation der 
einer Behandlung zugiinglichen nervisen Stérungen sind eng, und es wird darauf hingewiesen 
dass hierin Jungs Beitrag zur allgemeinen klinischen Psychiatrie besteht. 

In der tiiglichen Praxis des Psychiaters erweist sich die Anwendung der Jung’schen 
Grundsiitze als niitzlich. 


THIS paper suggests that Jung’s contribution to clinical psychiatry will be found 
in his conception of psychological types. There is a general agreement that 
psychological types do exist. The present issue is, therefore, whether Jung's 
differentiation has or has not clinical significance in the investigation, description, 
and treatment of any of the neuroses in particular, and in the problem of the 
neuroses in general. 

It is clear that any attempt to correlate Jung's principles of psychological types 
with existing neuroses will be founded to a great extent on the outstanding 
interpretative and translating ability of Dr. Baynes, to whom psychiatrists among 
others owe a great debt. 

Since Jung himself is a practising physician, it is reasonable to suppose that his 
first sense of obligation in the presentation of his views would be to his own 
profession, and that the elaboration of his main thesis would be couched in that 
type of language best understood by those who have subjected themselves to the 
exactions of a medical education. 

It is wise, then, to remember that the first thrill or anxiety of most students of 
medicine is their success or failure in maintaining cardiac contractions in a spinal 
frog until such time as a smoked drum will decide to revolve in some form of 
mechanical unison with those contractions. Again, the last thrill or anxiety of this 
interesting species is their reaction to their mechanical success or failure in wresting 
a vermiform appendix from an unconscious human being. It is of interest, therefore, 
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to consider the methods that Jung has taken to present his views to a community 
whose education has varied from the contemplation of a dying frog to the active 
participation in the removal of a vermiform appendix. 

Jung is clear on the point. He commences with a contrast in the form of sacrifice 
practised by two gentlemen intent on inner peace, the one committing intellectual 
suicide, the other procreative mutilation. From this he passes to the conceptions 
of the sensory or ideal form of the image of Christ, to the alternatives of free-will 
or original sin, to the ritual of the concretization of the Host in Communion versus 
the bare approach to the personality of Christ. Next he comes to the proof of God 
through a compelling necessity or through the amassing of concrete evidence. 

Faint images of the dying frog and the reviving human pass through the mind 
of the medically educated, as determination, rather than understanding, forces an 
advance to the next exhortation of Jung’s gospel to the medical profession. He 
takes up the type problem in general, citing the works of Goethe and Schiller as 
interesting speculations for the followers of Aisculapius, and then alludes to Mr. 
Jordan, F.R.C.S., presenting his views rather as a comic relief, before passing to the 
serious problem of Spitteler and the’ type problem in poetry. There follows a 
dissertation on Ostwald and biography, a brief reference to the world of psychiatry, 
and an exhaustive and illuminating revelation of philosophy and the type problem, 
with a clear exposition of the views of William James. 

This ends the first message Jung has to present to the world, and the medical 
man may well wonder what he has been doing, he, the representative of one of the 
executive branches of the physical sciences, by absorbing a series of tales which 
begins with a man committing intellectual suicide and ends with the outpourings of 
a modern philosopher. 

Before doing so, however, it is reasonable to ask himself this question. If, in 
the history of the great personalities, there appears a consistent cleavage of funda- 
mental outlook, and if an understanding of the neuroses is bettered by an appreciation 
of this cleavage, how otherwise could Jung have approached the problem than 
through the story of this clash throughout the ages ? 

He might have written a book in English and American, entitled ‘ The straight 
left versus the two-handed attack,’’ and gone straight to the hearts of the people. 
It is well known that writers on this subject are wont to describe the users of the 
straight left as scientific boxers, and the possessors of the two-handed attack as 
aggressive fighters, and here there would seem to be the stuff for a thoroughly 
Jungian thesis on the type-problem in boxers. When, however, proceeding to a 
description of the supreme examples of the exact scientific type, Jung would have 
been forced to the personalities of two eminent negroes, Mr. Peter Jackson and Mr. 
Jack Johnson, and for similar illustrations of the non-scientific type to the personali- 
ties of two eminent whites, Mr. Paddy Slavin and Mr. Jack Dempsey. This would 
have been a hindrance to the Colleges of Physicians of the respective countries in 
advocating such a book as an essential part of the training of psychiatric students. 

There is lastly the question of whether Jung might have taken other prominent 
personalities, more or less contemporary in different and more scholastic walks of 
life, as, for instance, Bergson and his outlook compared with Einstein, H. G. Wells 
and George Bernard Shaw, and their Fabian controversies, or, to draw the contrast 
a little nearer to the medical mind, the relative importance of the teaching of William 
Gowers and of Hughlings Jackson. The inevitable fate of such an effort could not 
escape Jung.* It would be destroyed in the one clash Jung was out to demonstrate 
as a fundamental of human existence, innate bias, and few could have read it with- 
out becoming more involved in the clash itself than in the understanding of the clash. 

He was forced therefore into seeking his types far enough away from the bias of 
contemporary existence and had no alternative other than the history of thought 
for the unfolding of his outstanding contribution. 
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Jung, first of all, selects the representatives of opposite schools of thought, and 
then takes one single individual within whom these very opposites appeared and 
caused a mental conflict. There is no difficulty in the appreciation of the existence 
of these opposites, but there is in their description, since the giving of reasonable 
significance to the one implies unreasonable insignificance to the other, for these 
opposites are founded on a certain opposition. He is thus from the outset confronted 
with the difficulty that if he implies thought to the one, he must deny it to the 
other, or again feeling to the one, it must be at the expense of feeling to the other. 

It should be established at once that Jung has taken the history of thought as 
his theme, and therefore it is not the artificial subdivisions of thought, abstraction 
on the one hand or affectedness on the other, which should receive consideration, 
but the fundamental difference in the type of thinking. Any attempt to subdivide 
thought, or to distinguish between subjectivity as abstraction, and objectivity as 
affectedness, leads at once to controversy as useless as that between the merits of 
abstract and concrete thinking in a generation just gone by, in which the prota- 
gonists merely prolonged the battle ad infinitum by contenting themselves with 
proving the limitations of their opponents. 

Let Jung’s examples now illustrate the essence of this difference in thinking. 
Tertullian found in the existence of overwhelming concrete evidence a menace to 
the clarity of his ideas. Origen found the attempt to idealize a concrete longing a 
menace to his capacity for amassing the refined fortune of concrete scholarship. 
The former sacrificed his learning to preserve his idea, the latter sacrificed his sex 
to preserve his learning, and from these symbols of sacrificiwm aut intellectus aut 
phalli Jung joins the issues in the introvert versus the extravert. 

Let it be made clear that both sacrificed what they considered to be the lesser 
in favour of the greater ; in one the thought was dimmed by irreconcilable evidence, 
in the other the thought was obstructed by incongruous idealism. In both the aim 
was the preservation of the thought most important to the individual, on the one 
hand the thought unclouded by unnecessary evidence, on the other hand the thought 
which proceeds from a mass of evidence. The former, Tertullian, Jung called the 
introvert, the latter, Origen, the extravert. 

He elaborates, however, the clarification of an idea by the refining of concrete 
evidence against the production of an idea through the ordering of concrete evidence 
by considerations of subjectivity and objectivity, of abstraction and feeling-into, and 
of thought and feeling. These terms are probably essential to students of psychology. 
Anyway, psychologists, whether academic, dynamic, medical, industrial, social, 
experimental, or any other variety, are always talking about them, but they seem 
to serve rather as a casus belli than as the fons et origo of psychological under- 
standing. The mere psychiatrist seems better off by grasping the less complicated 
notion that in the elaboration, expressing, and understanding of an idea, one half 
of mankind seems to prefer to denude it of its concrete relevance, and to appreciate 
its force and reality per se, and the other to re-habilitate its concrete force and 
reality by organizing its position in the concrete data of learning. He can then 
describe the former as non-concrete thinking, and the latter as concrete thinking, and 
can correlate the first with Jung's introvert and the second with Jung’s extravert. 

From this standpoint, Jung’s further examples of the alternate points of view 
reveal the march of thought through the years. He takes the elaboration of the 
idea of Christ in a non-concrete form against the projection of this idea into con- 
crete form, and the emphasis on the personality of the Host in Communion versus 
the concretization of ritual. He next passes. to the scholasticism of the Middle Ages 
with its opposing doctrines of the proof of God through the clarity of deconcretized 
thought against a similar proof resulting from thought emanating from concrete 
evidence, and this, with nominalism and realism, brings the contrast to the nineteenth 
century and connects it with the present era or the age of the psychological contrast. 
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So far Jung has contented himself with illustrations from differing schools, 
rather than from individuals, but in Schiller and Goethe the comparison is drawn a 
little closer since actual individuals are concerned. Further he takes their corres- 
pondence, a refreshing interlude for the perspiring psychiatrist, who here at least 
sees, however dimly, some resemblance to case histories. Goethe to Schiller [p. 118] : 
“If I have served you as the representative of many objects, you have led me from 
a too intense observation of outer things and their relationships back to myself.” 
If for many objects and outer things the concrete is substituted, it is clear why Jung 
classes Goethe by his own statement as an extravert. Schiller to Goethe [p. 119]: 
“You have a kingdom to rule, and I only a somewhat numerous family of ideas 
which I would fain expand into a small universe.” Again, if instead of kingdom the 
world of concrete evidence is used, and for family of ideas deconcretized thoughts, 
there is little criticism to the assumption that by his own hand Schiller has diagnosed 
himself as an introvert. This delightful correspondence further serves as a reminder 
that the possibilities of different types of thinking are not limited to a clash, but may 
and should constitute adaptation and combination. 

Jung now takes up Schiller’s problem as it were from Schiller’s own case notes, 
and quotes Schiller’s own description of [p. 168] “a psychological antagonism, 
radical and rooted in the innate emotional constitution, which is the cause of a 
sharper cleavage among men than the accidental quarrel of interests could ever bring 
about.”” He goes further, however, and takes the cleavage within Schiller himself, 
and his views as to how this individual play of opposites can be solved. 

Just as the problem within Schiller is introduced at once it is apparent that Jung 
is shifting his ground from the cleavage in the history of thought to the cleavage of 


thought in the individual. Of this cleavage he writes [p. 119] “The schism is 
between spirituality as thinking and sensuousness as affectedness or feeling. With 
the extravert, however, matters are reversed.’”’ This can only mean that within 


individuals there exists an introvert-extravert conflict with the innate bias deciding 
the superior method of thought. 

If the original notion of deconcretized and concretized thought be accepted as 
valid for humanity, it is clear that this must also affect the individual, since to be 
born pure introvert or extravert is a supposition rather than a likelihood, and in the 
one case would end in a mythical idea, in the other in a confused assortment of 
irrelevant data. Once the fundamental cleavage is admitted, it cannot be seriously 
doubted that within the individual there exists an introvert-extravert conflict, but 
for clarity on the point it is helpful to go back to Jung’s first two examples, where 
the conflict was also an individual affair. In both cases peace was attained by the 
emphasis of the innate bias, but the treatment was at the expense of the lesser 
function, and was too drastic for the refinement of modern psychological technique. 
In Schiller, therefore, he describes the individual conflict in the introvert and the 
attempt to solve this conflict. 

As well as this conflict, however, Jung adds, “ The extravert finds himself in the 
fluctuating and changeable, the introvert in the constant” [p. 116]. Next in the 
solution of the opposites within the individual he withdraws libido from both, and 
this process he also calls introversion. 

It is impossible, therefore, for the practical mind, at least, to avoid the conclusion 
that in the elaboration of his theme and in its application to Schiller Jung makes 
introversion account for a thought attitude, a speed of reaction, and a libido 
movement, and the question the practising physician must ask himself, however 
naively, is whether one word can be used to cover an adaptation, a reaction, and a 
process, however subtle the psychologist and the philospher-poet in question. 

The question that comes to mind, of course, is whether Jung is describing 
introversion or Schiller ; if introversion, he has gone beyond the limits of deconcre- 
tized versus concretized cleavage, and has actually made the term account for a type 
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of thinking, a speed of reaction, and a neuronic rhythm. These three form an 
admirable basic triad for the description of an individual either in adaptation or in 
neurosis, but of the triad introversion cannot describe two conditions and a process. 

Nobody will deny the admirable character portrait of Schiller. It is a revelation 
of the power of indirect description through the means of the psychological approach. 
What they will wonder at is his appellation of Schiller as a thinking introvert, and 
will wonder why introversion should be further qualified by thinking. 

The impression remains that Jung in Schiller has discovered the type which 
gives best scope to his particular genius for psychological description, and has called 
him a thinking introvert, but in doing so has used three criteria, his original 
introversion, a slow reaction and regular rhythm. 

Let us now pass on to Nietzsche [p. 172! : ‘“ We shall have gained much for the 
science of wsthetics when the view is once finally reached, not merely the logical 
insight, but the immediate certainty, that the continuous development of art is 
bound up with the duality of the Apollonian and the Dionysian; in much the same 
way as generation depends upon the duality of the sexes, involving perpetual conflicts 
with only periodically intervening reconciliations.’ There is again a pleasant 
corroboration of the clash of thinking, but Jung seizes on the idea expressed as “ not 
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merely the logical insight, but the immediate certainty,’ and at once perceives a 
further elaboration in the history of thought between the logical and the immediate. 

Let us be clear. In introversion and extraversion Jung has been limited to 
deconcretized and concretized thinking. He recognizes that Schiller and Nietzsche 
are both introverted, but they are not the same, and to account for this difference 
he postulates two additional functions, the wsthetic—intuition and sensation—as 
opposed to the rational—thinking and feeling. All this because of the “ immediate 
cortainty ” rather than the “ logical insight.” With thinking, feeling, intuition, and 
sensation Jung has added what he calls basic functions. Whence have they come? 
And why not 400 instead of 4? Jung does not answer these questions, and it is well 
to leave his basic functions for psychologists and philosophers, and to limit the 
practising physician to this diagrammatic application (fig. 1). 

It is important to repeat that it is with Schiller whom Jung describes as a 
thinking introvert that he reaches his heights of psychological description. It is 
with this type in neurosis therefore that one would look for his contribution in the 
psycho-pathological description, but this consideration must be deferred until his 
remaining evidence has been touched upon. 








s a 
ate. 

to 
che 
nce 
—as 
late 
and 
ne ! 
well 
the 


S$ a 
t is 
the 
his 





29 Section of Psychiatry 1057 


Now let that worthy Mr. Jordan, F.R.C.S., speak for himself. He finds that 
there are two conspicuous types of characters. Of the type in which tendency to 
action is extreme and reflection slight, he writes, [p. 201], ‘‘ He is full of projects, 
and bustling activity. Society must be pleased if possible, if it will not be pleased, 
it must be astonished ; if it will neither be pleased nor astonished, it must be pestered 
and shocked. He is a saviour by profession, and as an acknowledged saviour he is 
not ill-pleased with himself. We can of ourselves do nothing right, but we can 
believe in him, dream of him, thank God for him, and ask him to address us. 
He is unhappy in repose, and rests nowhere long. If he misses a meeting, a 
telegram announces a more ostentatious call.” 

Mr. Jordan passes to his other type thus [p. 204], ‘“ His pleasures do not change 
from hour to hour, his love of pleasure is of a more genuine nature, and he does not 
seek it from mere restlessness. If he takes part in public work he is probably 
invited to do so from some special fitness ; or it may be that he has at heart some 
movement which he wishes to promote. Such men develop slowly and are liable to 
hesitate. If they are specially endowed, they will be thrust into the front rank by 
their environment, while men of the other type place themselves there.” 

From these unbiased descriptions Jung has no difficulty in concluding that the 
first gentleman is extraverted, the second introverted, adding the while his usual 
exordium of the need to maintain a judicial impartiality in assessing psychological 
types. The first and important issue is, however, to see what evidence there is in 
favour of making the one a deconcretized introverted thinker, and the other a 
concretized extraverted thinker. 

Sticking like death to our limited view, and returning ever and anon to the 
original illustration of Tertullian and Origen, we find no real parallel between their 
clear-cut basic reactions in the interest of peace and Mr. Jordan’s types. There isa 
difference, of course, between these two latter, and shades of hypomania and 
hysteria involuntarily flit through the clinical psychiatrist's mind as the busybody 
is given direct description, just as a glimmering of the picture of the depressive or 
obsessive comes before him as the less conspicuous gentleman is outlined. However, 
if he must not call them clinical names, no power on earth can persuade him to call 
them introverted or extraverted: logical and immediate, perhaps. 

The surgeon describes his women thus. Of the one he says [p. 192], “ She is 
neither fitful, nor restless, nor captious, nor sensorious, nor is she a nagging woman. 
She diffuses an atmosphere of repose, and unconsciously she comforts and heals, but, 
under the surface emotions and passions lie dormant,” and of the other [p. 196], 
“She is fond of movement, recreation, and change. Her busy day may open with 
a religious service, and end with a comic opera. She delights to entertain her friends, 
and to be entertained by them. In society she finds not only her work and her 
happiness, but her rewards and consolations.” It will not surprise the physician 
this time that Jung associates the lady who does not nag with introversion, and the 
lady who delights to entertain her friends with extraversion. 

Actually the difference Jordan makes is that one adores social life, the other 
loathes it ; but Tertullian and Origen sought and found peace in Sacrificium aut 
intellectus aut phalli. Take Jung’s own words [p. 198], “If the social function of 
the introvert mainly perceives individuals, the extravert certainly promotes the life 
of the community which also has a claim to existence.” Note at once the emphasis 
is on individuation and socialization, and that has nothing to do with basic thought 
attitudes, but it has everything to do with speed of reaction, for slow rapport is 
the salvation of individuation, just as quick rapport makes socialization. So 
Mr. Jordan’s types are, despite Jung, put on the logical and immediate line of 
our diagram, which now runs thus (see fig. 2). 

It is unnecessary to ponder over Jung and the type problem in poetry. Spitteler, 
the introvert, is compared with Goethe, the extravert, in their elaboration and 
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treatment of Promethei.s. Prometheus is compared with Epimetheus, the one in 
his capacity for deliberation, the other in his insistence for the immediate. And 
again there is libido movement, the outward contrasting with the inward. Apart 
from the exposition, which in itself shows Jung at his very best, the three criteria 
he has evolved for the description of an individual remain unchanged. 

It seems only courteous to remain a little longer with him during his excursion 
into psychiatry. Jung’s choice falls on Otto Gross. Needless to say Gross had 
discovered through psychiatric material that two different types exist, and Jung is 
at once determined to seek their relevance to introversion and extraversion ; but by 
this time, with our connotation of the terms, the practising physician wants to 
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know whether they come under introversion and extraversion or under logical and 
immediate. 

Gross believed that in the neuroses two forms of cortical cellular reaction could 
be noted, in one a prolonged secondary function, in the other a short secondary 
function, and that the type of neurosis could be appreciated by correlating it with 
this reaction. Out of the prolonged secondary function Gross coined the neurosis 
“inferiority with contracted consciousness,’ and out of the shortened variety 
[p. 341] “inferiority with shallow consciousness.” Views of retardation versus 
ideational flights present themselves, while perseveration and fluency come involun- 
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tarily into the clinical psychiatrist’s mind as a compulsion to put this classification 
at once in the logical and immediate series. 

But Jung and Gross must needs go further, and out of this differentiation produce 
a classification something after the fashion of Mr. Jordan, F.R.C.S. Out of the 
reaction with shallow consciousness come, according to Jung, in the super-type the 
practical people, because of quick adaptation to environment, and according to 
Gross [p. 341], “ the energetic propagandists for their own personality.” Out of the 
neurosis ‘inferiority with contracted consciousness” Gross evolves a super-type 
thus [p. 346], ‘‘ We delight in the ideal, the profound, the symbolic. Through 
simplicity to harmony, this is the art of the highest culture.”’ Ward 

Out of the first variety Gross produces the civilizing genius, out of the second 
the cultural genius, and, needless to say, Jung has no difficulty with his usual 
humility in associating introversion with the cultural genius and with those who 
delight in the art of the highest culture. 

Actually the practising physician finds no connexion between this and decon- 
cretized and coneretized thinking, and he unhesitatingly places Dr. Gross’s divisions 
with those of Mr. Jordan, and merely adds cultural and civilizing to individuation 
and socialization. The diagram now appears thus (see fig. 3). 

Of the type problem in esthetics Jung opens the question of feeling-into versus 
abstraction, a realm which the practising physician has by now learned to leave 
alone, and he passes on therefore quickly to the type problem in philosophy with 
William James as the principal exponent. It appears that Jung has merely heaped 
up further evidence in favour of either introversion or extraversion, his original 
differentiation, and he finds that James also postulates what he calls the difference 
between ideaistic and concretistic thinking. Further investigation shows on the 
side of introversion, optimism, tender-mindedness, and principles, and on the side of 
extraversion, precarious optimism, tough-mindedness, and facts. 

This essential fairness in Jung, Jordan, Gross, and James must be borne in mind 
when the exponents of the other psychological viewpoints are mentioned. Jung’s 
last excursion into the realm of thought is revealed in biography, and it shows the 
classical type with perfection of a single work and slow mental reaction against the 
romantic with a number and variety of works and with rapid mental reactions. 

Now what has the practising physician gleaned from this adventurous excursion 
out of the realm of frogs and appendices into the realm of the clashing of human 
thought? Just this: Two factors appear in qualitative language, deconcretized and 
concretized methods of thought, and speed of reaction, and one in quantitative 
language, libido, or, in Jung’s sense, generalized energy. He has refused to be baited 
into differences between thinking and feeling, intuition and sensation, subjective 
and objective, and simply concluded that if Jung had accepted his own second 
discovery from the history of thought—speed of reaction—there would have been no 
need for him to postulate four basic functions. 

It is now interesting to see whether this descriptive triad has any correlation 
with the recognized nerve disorders. 

In the description of hysteria Janet has pointed out that this essentially mental 
malady owes its recognition to the neurologist Charcot. Hysteria, until relatively 
recently, existed as a disorder of women whose treatment had varied from being 
burned as witches to being worshipped as supernatural. Charcot reduced it from 
this sublime state to that of a functional nerve disorder, citing the fit as the focal 
point for differentiation and description. As a result of a clash between this and 
the Nancy school Janet gave the first modern psychological description and inter- 
pretation of a neurosis, and this neurosis was hysteria. 

He pointed out that two forms of reaction could be detected in psychological 
maladies, the immediate and the reflective; and hysteria, showing the immediate 
response with quick rapport, had many advantages for psychological investigation. 
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Hysterics desired neither their own nor their doctor’s death, and such disturbance 
as they did make was by way of demonstrating their affability rather than their 
hostility. He postulated also that hysterics were never mentally disordered, but 
that, as will be found later, is the social rather than the medical rock upon which 
the modern psychologies have been founded. 

The terms he uses are mental conflict, the subconscious, suggestion, and restricted 
consciousness, and his general view is that out of mental conflict there comes a state 
in which an idea, split off from the main personality, develops subconsciously, and 
from time to time, and especially at times of emotional stress, takes the precedence 
in consciousness and dominates the personality, a state of affairs best seen in 
somnambulism. He therefore makes somnambulism the focal point in the investi- 
gation of hysteria, as opposed to the fit of Charcot. 

This postulate of an essential reaction to intolerable emotional tension 
marks the first stage of psychological indirect description as opposed to direct 
description. 

He states that somnambulistic or dream states are the classical immediate defence 
reactions against the demands of intolerable emotional tension, and that all hysteria 
is some variety of this condition. The artificial induction of this dream state, known 
as hypnotism, or somnambulism plus the influence of the experimenter, can only occur 
in hysteria, and he thus limits hypnotism to hysterics, and out of it suggests a potent 
method of direct therapy. 

He also describes the dissociation of an idea of a function in the physical 
manifestations, and thus links up his description with his original notion of the focal 
point of the somnambulism, back to which any of these patients can be artificially 
thrown for purposes of therapy or investigation. 

If we ask why Charcot brought hysteria into the realm of medicine, the answer 
is simply because the patient described his disease in the concrete terms of general 
medicine, showed the manifestations of general medicine as some form of somatic 
dysfunction, and this had to be cleared up from organic neurology. This clearing 
up of the difference between functional and organic disease forced the issue for 
hysteria, and through Janet it became clear that patients with the milder degrees of 
this disorder could be described and treated by psychological methods instead of 
being perched between the clutches of the madhouse and the retribution of the 
church. 

Janet took a definite mental disorder for the first time, described it in terms of a 
defence mechanism, and advocated direct suggestion as the therapy for this 
immediate concretized neurosis called hysteria. 

Another neurologist, well trained in the concrete diseases, picked up hysteria 
where Janet left it, but for his greatest descriptive and investigatory contribution 
passed on to another mental malady which he called the obsessional neurosis. This 
neurosis of Freud’s was also mentioned by Janet, who noted the difference between 
hysteria and the obsessions. 

In the first the response is immediate, in the second deliberate ; in both the 
patients’ language is the same, ‘ There is’ something ; in the first case there is the 
interference of the idea of an organ dysfunction, in the second case there is the 
interference of a compulsive idea or of obsessive ritual. Freud took the analysis of 
the obsessive symptom as the focal point for his description and investigation of 
what he called the obsessional neurosis. 

Having regard to Jung’s essential humility about the superior social status of 
the introvert, and to Janet’s conviction that this is the privilege of the hysteric, we 
are not surprised to learn, according to Freud, that the possessor of the obsessional 
neurosis is over-conscientious, unusually intellectual and energetic, and with the 
former two psychologists in mind we are not disposed to take too seriously the view 
of this eminent investigator as to the social status of his prize neurosis. 
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Freud’s elaboration of the notion of mental conflict, his reconstruction of Janet's 
subconscious, and his substitution of what he himself describes as the indirect 
suggestion of psycho-analysis for the direct suggestion of hypnotism, are by now an 
old chapter in the pages of clinical psychiatry. There are few who will not agree 
that through the analysis of the obsessive symptom he has given the best description 
of the obsessive compulsive state. 

The description given by the patient of his thoughts, compulsions, and rituals is 
in the concrete language of *‘ There is.” Further, as Freud indicates, patients liable 
to obsessional states are not like those liable to hysteria. As he expresses it in 
contrast with hysteria the obsessional state is not so noisily ostentatious, behaves 
more as though it were a private affair of the patient, dispenses almost entirely 
with bodily manifestations, and creates all its symptoms in the mental sphere, i.e. 
it is a deliberate neurosis. 

In other words, Freud has rescued the treatable forms of the deliberate “ There 
is’’ neurosis from the dread threat of the routine of the madhouse or the vengeance 
of Jehovah. He has given it indirect psychological description through the 
obsessive symptom ; and through the free association ordained by this type 
of thinking, a knowledge of concrete symbolism, and dream interpretation, he 
evolved the technique called psycho-analysis. Few will deny the usefulness of 
this method for investigation and treatment in the obsessional states. Between 
Janet and Freud both the rapid and deliberate reactions of the concrete and 
“There is” neuroses have been brought under the illuminating glare of the 
psychological method. 

Freud has also pointed out that the obsessive thoughts and rituals were replace- 
ments of, or a defence mechanism against, the dread threat of emotional tension, or 
as he called it, anxiety. 

There is an example of a precipitating cause of nerve disorder familiar to any 
practising physician in the cases of the gentlemen whose illnesses were aided by the 
loss of matrimonial favours and their wives’ participation in sin. 

There are four common neurotic defences against the direct contemplation of 
this situation with its attendant anxiety. The first gentlemen states that he is not 
concerned with his wife's despicable behaviour, but what does worry him, however, 
is that every time he attempts a sustained mental effort, he is at once seized 
by compulsive thoughts which ordain a harmless ritual, and in lieu of serious 
thinking he must needs perform this ritual, and this threat to his efficiency must 
be cured. 

The second gentleman has also overcome the temptation to brood over his wife's 
enormity, but sustained mental effort in him causes a palsy of the working arm so 
severe as seriously to impair his efficiency. Of these two there is little difficulty in 
stating that one is suffering from an obsessional neurosis, the other from hysteria, 
and that Janet and Freud have described, investigated, and offered the best line of 
psychotherapy. 

There remain two others, and they are intimately concerned with their spouses’ 
behaviour. The first states, “I have been wronged, but I will show her, should it 
cost me a dozen mistresses, what she has lost,” and in the contemplation of his 
own aggression he seeks to avoid the direct effect of the attendant anxiety. So he 
too defends himself, but what name is applied to this defence mechanism? Jung 
has pointed out that the ego-defences through the over-compensation of a sense of 
inferiority have been best described by Adler, and why not call it the aggressive 
reaction, ocr the immediate “I am” response of the deconcrete neurosis. 

Adler’s description of this defence from the psychological elaboration of aggres- 
sion has also rescued its milder manifestations from the limitations of the mad- 
house or the admonitions of Allah. Mindful of the innate humility of the 
psychological mind one is not surprised to learn from Adler that aggressives are 
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primarily optimistic, may become abnormal, but if they do so, are essentially the 
stuff for psychological treatment. 

There remains the fourth gentleman who says, I am to blame; had I not let 
her down, she would not have behaved thus,” and in the contemplation of his own 
inferiority he accepts the chastisement of his sin in lieu of the dread threat of the 
direct contemplation of the affair. His attendant anxiety is thus sidetracked in the 
contemplation of his own instead of his wife’s sin. 

This defence by an assertion of personal culpability is the only other possibility, 
and is the deliberate response of the “I am” deconcrete series. Just as aggression 
needs speed for success, 80 does this defence, best called depression, need delibera- 
tion. Thus it would appear that in the same way as there are two “There is” 
concretized defences, deliberate and immediate, so there are two deconcretized 
defences, deliberate and immediate, and of these the deliberate deconcretized still 
requires psychological description. 

Let it be remembered that earlier it was hinted that Jung's super-type, the 
thinking introvert, might prove to be his best psycho-pathological description in 
neurotic defence. 

Let us take his own description of the thinking introvert, passing from 
adaptation to defence, still using deconcrete and concrete. 

[P. 352] “ Intensity is his aim, not extensity. [P. 485] ... Although in the 
extension of his world of ideas he shrinks from no risk, however daring, and never 
even considers the possibility that such a world might also be dangerous, revolu- 
tionary, heretical, and wounding to feeling, he is nevertheless a prey to the liveliest 
anxiety, should it ever chance to become concretely real,” i.e. intensity and decon- 
cretized ideas are his aim. 

[P. 485] “ Facts are collected as evidence or examples for a theory, but never for 
their own sake. For this kind of thinking facts are of secondary importance; what, 
apparently, is of absolutely paramount importance is the development and presenta- 
tion of the deconcretized idea.”’ 

[P. 481] “In so far as he is a convinced participator in the general style, he 
undermines his own foundations, since the present style, with its almost exclusive 
acknowledgment of the visible and the tangible, is opposed to his principle. Because 
of its invisibility, he is obliged to depreciate the deconcretized factor, and to force 
himself to join in the extraverted overvaluation of the concrete. He himself sets 
the deconcrete factor at too low a value, and his feelings of inferiority are the 
chastisement for this sin.” 

“The undervaluation of his own principle makes the introvert egotistical. By 
the undervaluation of his own principle his penchant towards egoism becomes 
unavoidable.” 

[P. 497] “Should he become neurotic, it is a sign of a more or less complete 
unconscious identity of the ego with the self whereupon the ego becomes inflated 
beyond reason.” 

[P. 478] “ The concrete is a factor of undeniable power, while the ego is something 
very restricted. [P. 478] . . . The more the ego seeks to secure every possible 
liberty, the deeper does it fall into the slavery of concrete facts . . . and the desire 
to dominate ends in a pitiful craving to be loved. 

“ The concrete assumes terrifying dimensions. [P. 479]... A peculiar coward- 
liness develops from this fear of the concrete. He shrinks from making either 
himself or his opinion effective, always dreading an intensified influence on the part 
of the concrete . . . for objects possess terrifying and powerful qualities for him. 

“ Now it seems as though the concrete possessed magical powers.” 

What happens then when Jung’s thinking introvert uses neurotic defence instead 
of progressive adaptation? He overvalues concrete thinking, undervalues his own 
principles, and the chastisement for this is that he goes into ego-defence. From 
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that moment he begins to confound deconcretized truths with his own person, i.e. 
he now lives for himself instead of for his idea, and this is what happens to him 
when he places his personal defences against the powers of the concrete. The 
concrete assumes terrifying dimensions; a peculiar cowardliness develops from his 
fear of the concrete; the ego defends itself by accepting the dreadful and terrifying 
and magical powers of the concrete. 

Let that suffice. Jung's thinking introvert in neurosis defends himself against 
the terrors of anxiety by a declaration of his own inferiority in face of the superiority 
of the concrete, and the practising physician listening to the “I am a rotter" of 
the consulting room, and the “I am a sinner” of the nerve hospital, realizes that 
this is the deliberate ‘I am ” neurosis, which in the gross phase he calls melancholia, 
and in the milder phases depression. 

And so Jung has through the indirect psychological method given description to 
this the fourth and last of the defences to intolerable anxiety, that of the deliberate 
introvert. He has rescued the mild depression from the alternatives of a madhouse 
cell or the castigation of the organized church, and placed it with the other reactions 
in the realm of psychological investigation and therapy. 

In investigation he is forced to the discovery of an unconscious in which there 
is no concrete element, but archetypes, images, and primitive modes of expression, 
which give rise to a deconcretized symbolism as different from the concretized 
symbolism as depression is from obsession. From this dynamic concept there 
emerges an unconscious in which dream interpretation, free association, and the 
language of symbols, is determined by the deconcretized rather than the concretized 
method of expression. 

There at once follows the therapeutic principle that, since existence is founded 
on a psychological enigma, either clashing or adaptation is inevitable. There are 
three conflicts which characterize depression and need to be solved. The first is 
between his deconcretized thinking and the concrete thinking of his environment. 
If he succeeds in differentiating his own method of thinking, and in adapting that 
to the concrete thinking of his environment, he has made a contribution instead of 
a clash, and the second solution consists in giving his undifferentiated side sufficient 
outlet to solve the conflict within himself. . . . Finally the solution of the third 
conflict lies in accepting the limitations as well as the advantages of what Jung 
calls intensity rather than extensity, and in allowing the immediate, the social, and 
the romantic that same tolerance which he himself expects for the deliberate, the 
individual, and the classic. 

If, however, he loses confidence in his own principle, and in that fear pits his 
petty self against the power of concrete reality, his undifferentiated side rises up 
unbalanced, and against the force of the concrete, what can a self with this slow 
and defensive rather than a quick and aggressive reaction say but, ‘‘ I capitulate; 
the world of concrete thinking has triumphed over what was once my world, the 
world of unencumbered deconcretized ideas.” This is the defence, this is the 
description, and from this emanate the psycho-therapeutic possibilities of the depres- 
sive, the restoration of the differentiated principle and reaction fit for adaptation 
rather than for defence. 

This description of depression from the indirect or psychological method, his 
placing this defence amongst the treatable and psychologically investigatable diseases 
is, it is suggested, Jung’s particular contribution to clinical psychiatry. He calls 
his neurosis psychasthenia, but the description is that of depression, and this fact 
may possibly illuminate some of the vagueness attributed to this investigator. His 
other seven descriptions cannot be correlated with clinical psychiatry, whatever 
their value may be to general literature. 

The correlation between psychiatric classification and the history of the 
humanities is, it is also suggested, Jung’s general contribution to psychiatry, and 
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is seen in this our last diagram (see fig. 4). This shows the clash of thinking on the 
one hand, and speed of reaction on the other, the whole surrounded by neuronic 
instability, or anxiety. 

If in critical vein we are inclined to taunt the exponent of the force of a decon 
cretized idea that much concrete evidence has clouded his vision, and that he would 
have done better to have followed Tertullian in the quest of an introvert peace 
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rather than to rail against the banality, the vulgarity, and the fatuity of a world run 
mad with empiricism, let us ask ourselves this question. Could we have committed 
what at least was possible for Jung to commit, the sacrificium intellectus, or was 
it not innate limitation rather than discarded scholarship, which fashioned our 
footsteps in the executive rather than the pioneering side of this most fascinating 
branch of medical practice, clinical psychiatry ? 
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Abscess of Lung.—-REGINALD C. JEWESBURY, D.M. (President). 


The patient is a boy aged 8 years. 

Past history.—Scarlet fever, measles and chicken-pox ; otherwise health always 
good. 

History of present illness.—His father states that he had some teeth extracted, 
under gas, in April 1934. He remained well until July 1934, when he began to suffer 
from cough, without sputum ; he was seen by a doctor, and his chest was examined 
by X-rays. The skiagram is stated to have shown “basal collapse.”” The cough 
continued, and since December 1934 has been accompanied by varying pyrexia, 
rising as high as 104:2° F. Towards the end of December he coughed up “ half a 
cupful ” of pus in which there were found two small solid bodies “ like bits of nut.” 
After this he became feverish at night; the cough continued, with occasional 
purulent sputum ; he began to lose weight, and complained of pain in the right side 
of his chest. Admitted to St. Thomas’s Hospital 27.2.35. 

On examination.—General condition fairly good, respiration easy, cough 
occasional, usually dry. Temperature 101° F. Pulse 120. Respirations 28. 

Chest : Diminished movement on right side, dull to percussion (right) over an 
area corresponding to lower and middle lobes. Breath-sounds much diminished 
over dull area. Heart not displaced ; sounds normal. 

During the second day in hospital he was inverted, and afterwards coughed up 
about 24 ozs. of pus; physical signs were then noticed to alter. Over an area at 
back of chest near angle of right scapula breath-sounds were now audible, and 
almost cavernous in character. Sputum: No T.B. Streptococcus viridans produced 
nine-tenths of the colonies. 

Blood-count : Leucocytes 17,100. Differential: polys. 71% ; large lymphos. 8% ; 
small lymphos. 18% ; large hyals. 3%. 

Skiagram (fig. 1) 28.2.35, showed consolidation of right lower and middle zones. 

Bronchoscopy 8.3.35 (Mr. F. Neilson) under avertin. No foreign body seen, 
bronchial membrane reddened, otherwise normal. Much pus in right bronchus ; 
evacuated by sucker. Lipiodol introduced into right bronchus, and skiagrams 
taken. 

Skiagrams (figs. 2 and 3) show a large abscess cavity situated in the lower and 
posterior part of the right lower lobe. The bey appeared to be much better after 
the bronchoscopy and his temperature remained lower. 

Second bronchoscopy, 12.3.35: Condition as before, but much less pus evacuated. 
Condition again improved and temperature lower. 

Since March 1 he has been “ tipped up” twice daily, cough being thus produced, 
with purulent sputum which, however, has been getting less. 


JUNE—CHILD. 1 
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Fic. 1.—Showing consolidation of right lower and middle zones 
(before lipiodol was given). 











Fra. 2.—Showing abscess cavity in right lower lobe. Lipiodol 
introduced after bronchoscopy. 
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Fic. 3.—Lateral view. Abscess cavity further localized in posterior portion 
of right lower lobe. (After lipiodol.) 


Bacteriological examination of pus taken direct from the abscess cavity showed 
a pure growth of a hemolytic streptococcus. 
Proposed treatment.—Evacuation of pus after bronchoscopy and drainage by 


posture. Surgical treatment postponed for the present. 
I am indebted to Dr. Fildes for the skiagrams. 


Hepatosplenomegaly associated with Mental Deficiency and Bone 
Changes.—E. A. CocKAYNE, D.M. 

B. H., female, aged 44 years, has had a large head since birth. Only child. 
Parents unrelated by blood. At the age of 2 she was seen by a private doctor, who 
found the Wassermann reaction strongly positive, and gave large doses of mercury 
and bismuth. The Wassermann reaction was negative a year later (1934). A left 
conservative mastoid operation was performed in May 1938, since when she 
has had bilateral otorrhcoea and nasal discharge; 1934, a collection of pus 
over the mastoid cavity was reopened. At the age of about 18 months the child 
was able to sit up and speak a few words, but the mental state has deteriorated 
since then. The Wassermann reaction of both parents is negative. 

Condition on examination.—Mentally defective child, unable to sit or hold up 
head, which is very large (circumference 23 in.), The hair is thick, coarse, and dry, 
the eyebrows are thick, and the features peculiarly heavy and unchildlike. There 
are bilateral Gorneal opacities, and there is a profuse purulent nasal discharge. The 
liver and spleen are both enlarged three fingerbreadths below the costal margin, 
and are firm and smooth. There are fourteen teeth present, imperfectly calcified 
and widely spaced. There is marked kyphosis and slight scoliosis in the dorso- 
lumbar region, and limitation of full extension of the fingers, elbows, shoulders, 
knees and ankles. The glenoid fosse# and acetabula are shallow. The lower limbs 
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are considerably wasted. The lower ribs are everted, and the bridge of the nose 
is depressed. The fingers are short and the metacarpals very broad. The child 
has some perception of light, and the pupils react; examination of the discs is 
impossible owing to the corneal opacities. The knee- and ankle-jerks are present ; 
the plantar reflexes are flexor. 

Measurements: Acromion to radial styloid 104 in; anterior superior iliac spine 
to internal malleolus 17 in.; seventh cervical vertebra to coccyx 15 in.; circumference 
of chest at nipple level 204 in.; circumference of abdomen at umbilical level 23 in. ; 
intermeatal measurement of skull (over vertex) 154 in. 

Urine: Nothing abnormal found. Wassermann reaction (26.2.35) negative. 
Kahn reaction + + +. 

Blood-count (28.2.35): R.B.C. 6,200,000. Platelets 527,000 per 1,000 R.B.C. 
Serum calcium 9°1 mgm. Blood-urea 25 mgm. %. Blood-cholesterol 175 mgm. %. 
Van den Bergh reaction: direct, negative; indirect, trace of bilirubin. 

Blood-sugar before 18 grm. dextrose: 0°121%. 

After } hr 1 hr. 14 hrs. 2 hrs, 8 hrs. 


0-144 0-147 0-164 0-165 0-127 
Urine, passed at 3 hrs. : sugar, slight trace, no acetone. 


Blood-sugar before 5 min. adrenalin : 0-107. 

After } hr 4 hr. Zhe. 1 hr, 
0-125 0-160 0-187 0-187 

Radiological examination (Dr. Shires): “ Large shallow sella turcica. Wedge- 
shaped lower dorsal and lumbar vertebre. Forearms and hands resemble those 
of an achondroplasic. The shoulder- and hip-joints are poorly developed especially 
in regard to glenoids and acetabula respectively. Marked expansion of ribs.” (See 
Plates.) 

Ophthalmological report (Mr. G. G. Penman) : “ The size of the cornea is normal. 
On examination with the slit lamp, the corneal opacities are found to be ill-defined 
spots scattered throughout the substantia propria, most thickly in the anterior 
portion. The corneal epithelium appears to be normal. The condition is a corneal 
dystrophy, exactly similar to one of the previous cases mentioned by Dr. Ellis, 
which I also had an opportunity of examining.” 

This is an example of a definite syndrome, which has not yet been named. It is 
characterized by a very large ugly face, thick, coarse, hair, opacities of the cornes, 
mental deficiency, enlargement of the spleen and liver, and widespread abnormalities 
of the bones. The skull is large and thick, with a very long, but shallow, pituitary 
fossa; there is kyphosis, and the bodies of lower dorsal vertebra have a hook-like 
process curving upwards from the lower border. This last feature was present in 
the cases recently shown by Dr. Sheldon and Dr. Ellis and in a girl aged 16, whose 
description has not been published. 

The ribs are greatly expanded. The long bones are all abnormal, especially near 
the metaphyses; the epiphyses of the femora and other bones are ill-developed, but 
are not late in appearing or mottled, the metacarpals and phalanges are short and 
broad. There is limitation of extension at the hips, knees, shoulders, and elbows, 
and at the metacarpophalangeal and interphalangeal joints. The inability to 
straighten the fingers appears to be a very constant feature of the dystrophy. The 
osseus changes resemble those of osteochondropathia multiplex (Morquio’s disease) 
in some respects, but in this condition the skull is normal and the pituitary fossa is 
small, with overhanging posterior clinoid processes ; there is delay iu the appearance 
of the epiphyses and they are mottled; there is cora vara and in adult life the head 
of the bone is large; the vertebre are flat and taper anteriorly; the metacarpals and 
phalanges may be short and broad, but the fingers can be extended. The nasal 
discharge present in the child shown to-day and in Dr. Sheldon’s patient may be a 
part of the syndrome. 
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In this new syndrome growth may be normal at first, but in the girl of 16 it was 
greatly retarded and she is a dwarf. Ectodermal, mesodermal, and possibly also 
entodermal, structures are affected. I think it is probably a metabolic disorder. 

All the cases have been isolated ones, except one; the girl aged 16 had a sister with 
the same syndrome, who died at the age of 9 years. This girl, the child shown 
to-day, and the three shown before the Section in 1934 were all born of non- 
consanguineous parents, which is against the dystrophy being determined by a single 
recessive gene. It may, however, be a double recessive. 

REFERENCES 

HELMHOLZ and HARRINGTON. Amer. Journ. Dis. Child., 1931, xii, 793. 

SHELDON. Proc. Roy. Soc. Med., 1934, xxvii, 1003. 
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Discussion.—Dr. WILFRID SHELDON: This case is an exact replica of the one which I 
showed before the Section last year. The peculiar facies, the large flat pituitary fossa, the 
deformity of the long bones, the large liver and spleen, the corneal opacities, and the mental 
defects, are identical. I have tried to find a suitable name to apply to this syndrome, but so far 
without success. I should like to know whether anyone here can suggest an inclusive name. 
Although these cases do not appear to be syphilitic I note that the Kahn test in this case was 
positive, and I should like to know whether any significance is to be attached to this. 

Dr. PARKES WEBER said that in this group of cases the enlargement of the pituitary 
fossa was probably due to abnormal bony development rather than to pressure from within 
of a tumour or enlarged pituitary body. In a case of multiple congenital abnormalities 
recently shown there was enlargement of the pituitary fossa, probably comparable to that in 
the group of cases under discussion. 


Aplastic Anemia with Bronzing.—R. W. B. Exwis, M.D. (by permission 
of HUGH THURSFIELD, M.D.), 

D. P., male, aged 8 years, was in normal health until two years ago, when 
he had a severe attack of measles followed by whooping-cough. Since this time he 
has never appeared to be really well, and has gradually become more and more 
pigmented all over the body. A dappled appearance of the forehead has been 
noticed for the past year. For the past six months he has been growing pro- 
gressively more anemic, with marked loss of energy and appetite, and dyspnca on 
exertion. A pigmented nevus on his right thigh has been present since birth. 
Both parents and a sister (aged 4) are well; there is no family history of tuberculosis 
or syphilis. 

Condition on examination. — Poorly nourished and under-developed ; weight 
374 lb. Temperature 97°; pulse 128; respirations 24. Generalized bronze-coloured 
pigmentation of the skin, darkest around the neck, on the scrotum, and on the 
forehead. In the last position, and on the shoulders and legs, it is dappled with 
lighter areas. On the posterior aspect of the right thigh there is a large pigmented 
nevus, and a smaller patch of dark pigmentation on the hip. The sclere are 
not discoloured. The mucous membranes are extremely pale, but there is no 
pigmentation of the buccal mucosa. There are several carious teeth (all of the first 
dentition), and a small area of hamorrhage on the gum margin above. Heart: 
Apex-beat two fingerbreadths outside the nipple-line in the fifth space ; loud systolic 
murmur all over precordium. No glandular enlargement. Liver and spleen not 
palpable. 

Blood-pressure 105/85. Mantoux reaction : 1/1,000 positive. Van den Bergh 
reaction: direct, negative; indirect, very slight. trace of bilirubin. 

Urine: No albumin, sugar, or bile-pigment present. 

Feces: Normal in appearance. Total fat content 25-9% of dried faces. 

X-ray examination.—Chest and abdomen: No evidence of calcification of 
adrenals or hilar glands. Long bones: no abnormality. 
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Blood-count (8.3.35) : R.B.C. 680,000; Hb. 19%; O.I. 1-5; W.B.C. 1,650. 
Differential : Polys. 20% ; small lymphos. 65%; large lymphos. 3% ; large monos. 
11% ; basos. 1%; achromia of red cells and marked anisocytosis present. 

11.3.35 (after transfusion) : R.B.C. 1,660,000 ; Hb. 30% ; C.I. 0-9; reticulo- 
cytes 0 per 1,000 R.B.C. 

13.3.35: R.B.C. 1,420,000; Hb. 32%; C.I. 1-1; W.B.C. 2,600. Differential : 
Polys. 35% ; lymphos. 54% ; monos. 11%. 

Glucose tolerance: normal. 

Fractional test meal: Gastric acidity normal. 

Wassermann reaction negative in patient and father. 

Comment.—T wo possible etiological factors have been considered in this case— 
the effect of prolonged ultra-violet irradiation, and the ingestion of a metallic poison. 
The boy was treated with ultra-violet light for a considerable time after the attack 
of measles two years ago, and his extreme pigmentation was commented on during 
that period. The parents are, however, inclined to think that he had already begun 
to pigment abnormally before the treatment started. He has also had a large 
variety of patent medicines during the past two years, but it has not been possible 
to obtain definite evidence of arsenic having been administered continuously or in 
large amount. An analysis of a sample of the boy’s hair, however, made by 
Dr. Payne, showed a content of 0-3 mgm. arsenic per 100 gm. of hair, and this is 
possibly significant. 

Tuberculosis and syphilis have, as far as possible, been excluded. 

Dr. COCKAYNE said that Dr. Wyllie had asked him to see this child, and, though unable 
to make a diagnosis, he remembered seeing a boy with similar pigmentation and the same 
type of anemia some years ago in consultation with Dr. Poynton. The boy had been shown 
at a meeting of the Section by Dr. R. C. Lightwood.' He had responded poorly to treatment, 
had always relapsed, and after many months had died at home. What surprised him clinically 
was that the boy was lively and able to run about with such a severe and prolonged anemia. 

Postscript (30.5.35).—The patient has shown slow general improvement following 
repeated blood transfusions, and treatment with mist. ferri. et ammon. cit., and 
injections of campalon. His pigmentation remains unchanged, but his most recent 
blood-count (24.5.35) shows: R.B.C. 2,860,000; W.B.C. 4,850; Hb. 64%; C.I. 1-1; 
reticulocytes 1%; platelets 0 per 1,000 R.B.C. The platelet count has been 
extremely low throughout the period of observation, but there have been no 
hemorrhages or purpuric manifestations other than the small hemorrhage in the 
gum noted on admission [R.W.B.E.] 


Precocious Puberty and Pseudohermaphroditism.—R. W. B. ELLIs, 
M.D. (for T. TWISTINGTON H1GGrns, O.B.E., F.R.C.S.). 

D. B., aged 9 years, was brought up as a girl until three years old, and since 
then as a boy. He was seen by Mr. Higgins in 1930 at the age of 4, and at this 
time had hair on the pubis and perineum. The penis was of good size, but there 
was hypospadias of perineal type. The testicles were not present in the scrotum 
(which was partially cleft) or inguinal canals. The child was admitted to hospital 
in March 1930, and a first-stage Edmund’s operation was performed: the recon- 
struction of the urethra was completed by successive operations during the next 
eighteen months. 

At the age of 8 the child began to grow rapidly, and his physical development 
became quite disproportionate to his age. Mentally he is somewhat backward, 
and has little power of concentration on his school-work. He has many feminine 
characteristics and interests; he enjoys playing with dolls, nursing his small 
brother, knitting, &c. He is gentle and well-behaved, but easily frightened. He 
complains of occasional attacks of abdominal pain, and of attacks of “ faintness 

1 Proceedings, 1929, xxii, 402 (Clin. Sect. 25). 
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when he feels he is going to suffocate. His voice is unbroken, but is feminine rather 
than childish. 

Physical examination.—Weight 92 |b. (normal for age 60 lb.); height 56 in. 
(normal 50 in.). The muscular development is that of a boy of 15 or 16, and the 
dentition approximately that of a child of 12. There is a little hair on the upper 
lip, and a considerable growth of hair in the axille, and on the perineum and pubis, 
where it is beginning to assume the masculine distribution (fig. 2). The penis 
(? clitoris) is small for the degree of physical development ; the reconstructed urethra 
reaches nearly to the base of the cleft glans. ‘There is a minute perineal fistula in 





Fic. 1.—D. B., aged 5 years. Fia. 2.—D. B., aged 9 years, with normal control. 


the position of the original orifice. The scrotum (? labia) is not pendulous, but is 
rugose, and posteriorly there is a median raphe (fig. 3). Testicles are not present in 
canal or scrotum, but no uterus or ovaries can be palpated. No tumour is felt in 
either loin. 

The wide hips suggest a feminine contour; circumference at level of anterior 
superior iliac spine, 304 in. Circumference of chest at nipple level, mid-expansion, 
284 in. Circumference of head 20 in. Slight fullness of thyroid. No mammary 
development. Pupils not dilated. 

Blood-pressure 137/60 (at rest in bed). 

Urine: Nothing abnormal found. 
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Radiological examination (Dr. Shires).—Pituitary fossa normal. Advanced growth 
of long bones and ossific centres. No other abnormality. 





Fic. 3.—Bifid scrotum and hypospadias, Probe placed in urethral orifice. 


Discussion.—Dr. PARKES WEBER said that this case seemed to be one of intra-uterine 
inter-renalism in a female, the excessive functional endocrinal activity (with or without 
actual adenoma) of the suprarenal cortex (which represented the “ inter-renal organ ’in 
certain lower animals), commencing during embryonic life, having produced pseudo- 
hermaphroditism (or true hermaphroditism, if an actual ovo-testis were present) as a result of 
extreme endocrinal stimulation at such an early period of sexual development. 

Dr. COCKAYNE said that he saw this child at the age of 6, after the first plastic operation, 
and had no hesitation in saying that she was a girl masculinized by hyperplasia of the cortex 
of the suprarenals, which must have been present during embryonic life. The question of 
operation to confirm the diagnosis and to remove a suprarenal gland, if bilateral hyperplasia or 
an accessory suprarenal were found, was carefully considered, but, as it was too late to make 
her into a normal girl, it was thought better to do nothing except to make the hypertrophied 
clitoris more like a penis. 


Femora! Thrombosis following Varicella—J. D. RoLuEston, M.D. 

Male, aged 6 years. Admitted to hospital on November 11, 1934, on the fourth 
day of a mild attack of scarlet fever. The temperature became normal the following 
day and no complications ensued, but on November 28 he developed chicken-pox. 
The eruption was not very profuse, but on December 2 a few bullous lesions 
appeared over the left iliac crest. On December 2 the bulle ruptured, leaving areas 
of raw skin-and several of the neighbouring pocks became pustular. On 
December 12 the whole of the left lower limb was found to be swollen and the 
superficial veins dilated over the left iliac and gluteal regions and front of the left 
thigh, and the boy complained of pain and tenderness over the common femoral 
vein. Temperature 99° to 99°6°. He was seen next day by Mr. Jocelyn Swan, 
who confirmed the diagnosis of thrombosis of the common femoral vein and 
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recommended that the limb should be raised and cotton-wool applied. The 
condition subsided very slowly, and it was not until January 30, 1935, that the boy 
was allowed up; he was then able to walk, though with a pronounced limp. When 
he was discharged on March 1 the circumference of the middle of the left thigh was 
124 in., as compared with the right thigh, which measured 11 in., and the superficial 
veins of the front of the thigh were still prominent, but walking was almost normal. 


Specimen: Polycystic Kidneys from a Case of !Renal Rickets.— 
WILFRID SHELDON, M.D. 

R. B., male, when aged 4 years, was an in-patient at the Hospital for Sick 
Children, Great Ormond Street, in 1927. He complained of thirst and polyuria. 

On examination (June 1927).—A hard irregular lump was felt in each loin, in 
the situation of the kidneys. There was slight albuminuria, the blood-urea being 
raised, varying from 87 mgm.% to 148 mgm.%. Urea concentration test showed 
very poor kidney function. In August 1927, two months later, the blood-urea was 
47 mgm.%. 

In the early part of 1932 it was noticed that the boy was becoming knock-kneed. 
He was admitted to King’s College Hospital in September 1932, complaining of 
thirst and polyuria as before. 

Condition on examination.—Undersized (height 474 in.). Skin dry. Well-marked 
degree of genu valgum present. Kidneys no longer palpable. Heart slightly enlarged. 
Blood-pressure 139/90. Urine: specific gravity 1008. Trace of albumin. Optic 
fundi normal. 

Investigations : Blood-urea 168 mgm.%. Urea concentration test :— 


Urea Urine 
Ist hour js 0-85% e 94 c.c. 
Znd ,, week 00-20% ‘as 76 c.c. 
8rd_,, ade 00-94% is 80 c.c. 


N.B.—There was a considerable diuresis for a child of his age. 

Blood-phosphorus 5*9 mgm.%. Blood-calcium 10°6 mgm.%. Blood-phosphatase 
0°85 units. 

Urea concentration test (repeated) :— 


Urea Urine 
1st hour ae 1-16% ss 75 c.c. 
2nd ,, one 1-05% a 50 e.c. 
8rd_s,, ian 0:48% ae 9 c.c. 


Skiagram : This shows typical rickety changes at the ends of the long bones, 
particularly the lower ends of the radius and ulna, both ends of the tibia and fibula, 
and the lower ends of the femur—i.e. widening and irregularity of the epiphysial 
lines, cupping, and splaying out of the lower ends of the diaphysis. 

Admitted to hospital February 1935, for the purpose of having a plaster on the 
legs. Two weeks after admission, he began to show clinical signs of uremia, which, 
within a few days, resulted in his death at the age of 12 years. 

Investigations: Serum calcium, 10:0 mgm. %; serum phosphatase, 1-4 units; 
blood-phosphorus, 5-2 mgm % ; blood-urea, 304 mgm. %. This rose to 534 mgm. % 
after the child had become clinically uremic. 

Autopsy.—The kidneys were typical specimens of polycystic disease. There was 
very little normal kidney tissue. The ureters on each side were thickened and 
tortuous. The bladder was distended. There was no evidence of any obstruction to 
the urethra. 

There were some early erosions in the fundus of the stomach. ; 

The epiphyses of the femora and tibia and also of the lower end of the radius 
were typically rachitic. The marrow in the upper part of the femur was pale pink, 
but in the shaft and in the tibia it was fatty 
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Discussion —Dr. G. H. NEWNS said that this was a typical case of renal rickets, and 
clinically called for no comment. Microscopical examination of the kidneys showed scarcely 
any normal kidney tissue. There was a great increase in the interstitial tissue. 

The interest of the case lay in its etiology. It had been suggested by one member that 
the kidneys were really hydronephrotic owing to obstruction by an enlarged verumontanum 
in the posterior urethra. A point very much against this view was the absence of hypertrophy 
of the bladder (which was however somewhat dilated), and of the ureters. Moreover the 
kidneys were not truly hydronephrotic, for the cysts were definitely in the cortex and 
separate from the renal pelvis. 

By far the greater number of cases of this disease which had been examined post 
mortem, had shown extremely small kidneys, with histological changes characteristic of 
chronic interstitial nephritis. Polycystic disease was a rare cause. In Mitchell's extensive 
review of the literature,' only four cases were to be found. 


Dr. DONALD BATEMAN said that in the presence of dilated ureters and distended bladder 
some obstruction at a lower level than the kidneys must be looked for. The suggestion of a 
urethral valve was supported by the presence of bifid mucosa at the lower end of the 
verumontanum. He thought that this must be regarded as a case of back-pressure due 
to a urethral valve and giving rise to a hydronephrotic condition of the kidneys closely 
resembling polycystic disease. No other diagnosis fully covered the reported post-mortem 
findings. 


Dr. PARKES WEBER said that in hereditary (familial) cases of polycystic kidneys, grave 
symptoms did not usually occur before middle life (50 years of age or so). He doubted, 
therefore, whether the present case was one of the same nature. 

In typical cases of “renal rickets’ chronic interstitial nephritis had usually been found 
at the necropsy, but might not the renal condition in such cases have developed on the basis 
of some kind of congenital renal dysplasia ? 


Specimen from a Case of Absence of Cerebral Hemispheres in which 
the Infant Survived for Two Weeks.—Davip HALER, M.B. 


D.T., female, aged 2 weeks. 

The mother was an elderly primipara, aged 42, in whom pregnancy was said to 
have followed an assault in a lonely country lane. She is stated, by all who saw 
her, to be a high-grade mental defective. Nothing is known with regard to the 
father. 

Mother’s Wassermann and Kahn reactions negative; cord-blood Wassermann 
and Kahn reactions also negative. 

A normal labour, apparently four weeks premature, produced an apparently 
normal female child. Birth-weight 4 lb. 14 oz.: lowest recorded weight, 4 lb. 7 oz. 
on the fourth day. The weight on the eleventh day was 4 lb. 104 0z. The infant 
appeared normal in all respects and there was nothing abnormal noticeable in its 
behaviour. 

[The above notes were obtained by the courtesy of Dr. Hodgkins, Assistant 
Medical Officer of New End Hospital, N.W. 3.] 

The child was admitted to the Infants’ Hospital very ill, with a history of “ poor 
sucking’ for three days. 

Condition on admission.—Temperature 92° F. Cold hands and feet for three 
days. Sucking poorly, 4 oz. at a feed. Had vomited after every feed during the 
last three days. Head and feet cold. Quite drowsy for the past three days. 
Bowels normal. General condition: Nutrition good; muscular tone normal at 
time of admission. Rather a weak cry. No head retraction. Normal attitude in 
bed. Slightly apathetic. Slightly blue about mouth. Norash. Buttocks normal. 
Skull circumference not measured but not abnormal. Skull normal; fontanelle 
open. 

1 Amer. Journ, Dis. Child., 1980, x1, 345. 
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No discharges. Abdominal organs appeared to be normal. No detectable 
congenital defects. Bluish blister over right heel. Few rales heard over left chest. 

Hearing and vision apparently normal. No strabismus, ptosis or nystagmus. 
Deglutition fairly good. No paralysis present at time of admission. Knee-jerks not 
elicited. 

Urine alkaline ; trace of acetone; no other abnormality discovered. 

Nursing-Sister’s statement.—‘‘ Mother appears of poor mentality. Child appears 
to respond to sound and touch. Does not appear blind. Lies normally in bed.” 

14.2.35: Sudden onset of clonic convulsions, mainly confined to the arms. 

During this time the child apparently showed pin-point pupils (this is only 
partially confirmed). Died 15.2.35. 

Post-mortem examination (in association with Dr. Eric Pritchard) twelve hours 
after death. General appearance: Small but well-formed child. Head felt very soft. 
Umbilicus healing well. Bluish-white blister on right heel. Rigor mortis absent. 

Alimentary system : Normal, except stomach very small (5 c.c. capacity) ; probe 
passes through pylorus to 6 mm.; liver congested. Respiratory system : Slight basal 
atelectasis only. Cardiovascular system: Large patent ductus arteriosus; foramen 
ovale patent to same extent. Other valves and heart muscle, normal. Urogenital 
system : Large kidneys ; foetal lobulation ; bilateral hydronephrosis, pelvic type. 
Bladder normal, but ureters failed to pass bristle through wall of bladder. (46 grm.) 
Ductless glands: Spleen 11 grm.; right suprarenal gland 2 grm.; left 24 grm.; 
thymus 8 grm. 

Skull and meninges: Well formed ; falx cerebri well developed ; no cerebrum. 
There appeared to be a thin membrane present where the surface of the cerebrum 
should be (not seen in recent state). ? Is this an extreme case of porencephaly. 
Meninges contained 400 c.c. opalescent fluid; yellow pigment, ? of blood origin 
(benzidine and Takayama tests 22 ++). A few lymphocytes and many monocytic 
macrophages loaded with golden granules. Total protein over 500 mgm. per 100 c.c. 
Globulin tests +++. Sugar present. Chlorides, 700 mgm. per 100 c.c. Not 
tested for urea. Sterile on culture. 


[This case has been shown at a Meeting of the Anatomical Society as a Special 
demonstration. It is proposed to investigate it fully and report further upon it. 
It is now shown by the courtesy of Dr. Eric Pritchard.] 
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President—S. A. KINNIER WILSON, M.D. 





December 20, 1984 (continued), 


Congenital Motor Aphasia.—C. WorsTER-DROUGHT, M.D. 


F. E., male, aged 23. Admitted 24.7.34. Has never talked. 

Previous history.—Normal development till aged 12 months. Double pneumonia, 
then recovered. Subsequent development normal, except that he has never been 
able to make more than the childish sounds that he could make at the onset of the 
illness. Other milestones passed normally. 

On examination (July 1934).—The patient signifies his wants by grunting 
inarticulate sounds and gesticulating. The nervous system is otherwise intact and 
his physical condition is excellent. 

He is quite useful about the ward and is greatly interested in all that is going on. 
He gives the impression of having good intelligence. He cannot read and cannot 
write even his own name. 

12.12.34: With training he can now say all the pure vowel-sounds and, with 
difficulty, the English vowel sounds and diphthongs. He can manage all initial 
consonants except the sibilants ; his terminal consonants are still very poor. He 
can name any object shown to him and can qualify it with an adjective. He never 
uses verbs, and even if he is asked to repeat a sentence containing a verb, he 
invariably leaves it out. 

This appears to be a very rare condition and no diagnosis other than that of a 
motor aphasia seems possible. I regard the pathological basis as an abiotrophy, that 
is, a failure of development of the motor speech centre. Analogous abiotrophies are 
known to occur on the sensory side—congenital word-deafness (congenital auditory 
imperception) in which the patient, though not deaf and hearing all sounds, fails to 
appreciate spoken language; also ‘ congenital word-blindness.” Careful training 
has produced slight improvement. 


Discussion.—Dr. RUSSELL BRAIN said that this might well be a case of congenital 
failure of development, but was it not possible that the lesion was acquired? At 12 months 
of age the patient had had double pneumonia, having been normal until that event. That 
suggested that the pneumonia might be associated with the cerebral complication which had 
destroyed Broca’s centre. Or the patient might have had encephalitis. 

Dr. CRITCHLEY asked whether the patient understood what was said to him. [Dr. 
Worster-Drought : “ Yes.” 

Dr. CLOAKE asked whether the man could be considered to be a mental defective, apart 
from the speech defect. 


Dr. LARKIN said that until recently the patient had satisfactorily filled a post as motor 
mechanic for two years, therefore he must be fairly intelligent. 


Dr. WORSTER-DROUGHT (in reply) said that the patient had certainly had a febrile illness, 
said to be pneumonia, at the age of 12 months. Had the speech disorder resulted from a 
vascular lesion involving Broca’s area he would have expected a history of at least some 
degree of right-sided hemiparesis and possibly the persistence of some hemiplegic signs. 
These were entirely absent. Also, in this case at such an age one would have thought that 
the left cerebral hemisphere would have taken over the function of speech. On the other 
hand abiotrophy would be bilateral. Further, there was no history of any definite attempt 
at speech before the illness. Most of the patient’s life had been spent in Burma where no 
effort appears to have been made to deal with his condition or to teach him to write. 

JunNE—NeEvr. 1 
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Progressive Cerebellar Degeneration.—N. S. ALcock, M.B. 

F. C., male, aged 31. Admitted to the National Hospital, 5.11.34, under Dr. 
S. A. K. Wilson. 

History.—In November 1923 had a septic throat and was in bed for six weeks. 
On getting up he had difficulty in walking, and walked as if he were drunk. At the 
same time he began to have unsteadiness and weakness of the arms, and to fumble 
over fine movements. His speech became slightly blurred. 

Admitted to hospital in 1928. Was found to have ataxia and incodrdination in 
his arms, nodding movements of his head, and an ataxic gait. The tendon reflexes 
on the right side were abolished; those in the left arm were normal, but no reflexes 
were obtainable in the left leg. The cerebrospinal fluid at that time contained 14 cells 
and 0:06% total protein. Patient was readmitted to hospital in 1930. Ataxic and 
slurring speech. Visual acuity (right) 2%. Gross intention tremor. Ataxie gait 
and Rombergism. The cerebrospinal fluid contained. 11 cells, 10% large monos. ; 
0-05% total protein, and Lange 4232210000. 

He says that he has become worse during the last two years, especially with 
regard to walking in the dark. His arms have also deteriorated. He has frequent 


falls. 
There is no family history and the Wassermann reaction has always been 


negative. 

Present condition.—Titubation of the head. Speech is ataxic and slurred. 

Cranial nerves: Vision (R.) 45; otherwise normal. Gross intention tremor in 
arms. Some unsteadiness of trunk. 

Lower limbs: Intention tremor and ataxia of leg. Slight Rombergism and 
ataxic gait. Vibration-sense is absent, and neither passive movement nor joint- 
sense is perfect. Some diminution of deep pain-sense in calves. Tendon-jerks all 
absent, except the left knee-jerk which is just present on reinforcement. Plantars 
flexor. 

Cerebrospinal fluid clear ; four cells ; total protein 0:110% ; Lange 0123332000. 

It is interesting to compare the pleocytosis, increased protein and abnormal 
Lange curve with those of the cerebellar degenerations recently recorded by 
Dr. J. G. Greenfield. 

Discussion.— Dr. WORSTER-DROUGHT asked if Dr. Aleock would consider a diagnosis of 
disseminated sclerosis, of the cerebellar type, in this case. The age of the patient was against 
a diagnosis of cerebellar degeneration, which usually occurred much later in life; also in 
progressive cerebellar degeneration the arms were usually affected long after the legs. In 
addition, the sensory changes as well as those of the cerebrospinal fluid, favoured a diagnosis 
of disseminated sclerosis. Absent tendon-jerks were occasionally observed in the latter 
disease, but, as far as he was aware, very seldom, if at all, in progressive cerebellar 
degeneration. 

Dr. YEALLAND said that postural sense was also affected and the distribution of the 
disease was disseminate in character. 

Dr. ALCOCK (in reply) said that he thought that the general opinion of his colleagues was 
that absence of all the jerks and the flexor plantars did not suggest disseminated sclerosis. 
The Lange curve was interesting, because ir the two cases of cerebellar degeneration which 
Greenfield had recorded in Brain, one had a strong paretic curve, and the other had a 
tabetic curve, and in those cases the posterior column and the body of Luys were also 
degenerated, as was suggested in this case, and that had led him to apply this name. 


? Intracranial Aneurysm. ? Cerebral Angioma.—s. P. MzEapows, M.D. 

Mrs. E. W., aged 45. Admitted to thé National Hospital under the care of 
Dr. W. J. Adie December 5, 1934. 

History.—One morning four years ago, the patient, who had previously been 
well, awoke with a diffuse headache. Later that day, as she was finishing a meal, 
she fell forward unconscious. She has no recollection of the next five days, and 
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when she recovered consciousness she was completely blind, and was paralysed 
down one side (probably the left). The paralysis quickly cleared up and she was 
admitted to the National Hospital five weeks later. 

On examination at that time (1930).—Visual acuity was reduced to perception of 
light in both eyes, and she had bilateral vitreous hmmorrhages. The pupils were 
rather large but they reacted well, and there was no ocular palsy. The only other 
abnormal physical signs were slight weakness of the right side of the face and of 
the left arm and left leg, and increased knee- and ankle-jerks; abdominal reflexes 
were absent on the left side. The plantar reflexes were flexor. 

Since that time her vision has slowly improved, so that she can now read and 
sew. She has tended to bump into things on her left side since her vision improved. 
She has had occasional right-sided headaches, which are not severe but last for a 
day or so. In November 1934, she had a very severe headache, “the worst she had 
ever had.” It came on gradually, and was chiefly right-sided and vertical, and 
remained severe for a fortnight, after which it gradually eased off. She was not 
confined to bed, and there was no loss of consciousness. 

Present condition.—Visual acuity : right 7's, left $. Optic fundi: The vitreous is 
traversed by numerous cobweb opacities, the remnants of previous hemorrhage. 
The vitreous opacities obscure a clear view of the retina, but the optic discs appear to 
be normal: Visual fields: There is a left upper quadrantic homonymous hemianopia, 
with fairly sharp borders. The only other physical sign is a slight weakness of the 
left arm and left leg. The left abdominal reflexes tire more quickly than the right, 
and the left knee-jerk is brisker than the right, but the plantar responses are flexor. 
There is no sensory loss. Heart: Soft musical systolic bruit at apex, conducted to 
axilla; aortic second sound accentuated. Blood-pressure 135/95. Skull: No bruit. 
Cerebrospinal fluid: Initial pressure 130 mm. No abnormality. Total protein 
0:05%. Skiagram of skull: No abnormality. I think this must be a right-sided 
temporo-occipital lesion. The question is, what is the nature of it? I think that 
originally it was a vascular accident. Is it a congenital aneurysm, or an angioma 
which has leaked? If it is aneurysm it must have leaked into the cerebral 
tissue as well as the subarachnoid space. There is no evidence of angioma in the 
radiograph after injection of thorotrast into tbe carotid artery. The middle 
cerebral artery is not as definite as it is normally. 

Discussion.—Dr. G. 5. HALL asked whether any member had ever seen in a case of 
ruptured cerebral aneurysm complete blindness coming on in a few hours, and a few hours 
later, effused blood in the cerebrospinal fluid, whilst the fundi remained normal. 

Dr. RUSSELL BRAIN said this case raised some interesting problems. One was that in 
some cases of this kind vitreous hemorrhage occurred, and not in others. Could that be 
related to the localization of the lesion? He thought that vitreous hemorrhages were only 
likely when there occurred a leak from an aneurysm which was fairly anterior, and that was 
against this being an occipito-parietal lesion. The arm and leg weakness might be due to 
pressure on the hemisphere by an aneurysm in the region of the circle of Willis on the right 
side. The other point, that which Dr. Hall had raised, was also interesting. He (the 
speaker) had seen a case in which he diagnosed ruptured aneurysm. The patient was driving 
a motor-car when he noticed that his vision was failing. He managed to reach home, but 
within an hour he was blind, and went through a state of mental confusion and much 
headache. When he (Dr. Russell Brain) saw the man there was secondary optic atrophy, 
but he did not think this entirely explained the blindness; he thought there was a lesion 
involving the chiasma. It was the only case he had seen in which complete and apparently 
permanent blindness occurred. 

Dr. MACDONALD CRITCHLEY said he had seen this patient four years ago, when there 
was a bilateral subhyaloid hemorrhage. He thought that the aneurysm lay further forward 
than the parieto-occipital region, and suggested its site as the middle cerebral artery, in the 
Sylvian fossa, at the point of origin of one of the temporal arteries. 

Dr. MEADOWS (in reply) said the visual fields suggested that the lesion was further back, 
and was not a lesion of the optic tract. If there had been aneurysm there, he thought the 
hemianopia would have been complete. 

JUNE—NEUR, 2 * 
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[March 21, 1935) 
Metastatic Tumours of the Brain 
By J. StC. Exvxineton, M.D. 


ABSTRACT.— Metastatic tumours of the brain are comparatively common, and constitute 
about 20% of all intracranial tumours. They may be derived from primary growths in any 
part of the body, but the lung and the breast are the most important sources. 

In most cases the tumours are multiple and blood-borne, and originate at the junction of 
the grey and white matter or in the central grey masses. More rarely a diffuse invasion of 
the meninges is encountered. 

Clinically they are characterized by a sudden or rapid onset, in middle-aged persons, of 
symptoms of which the most striking are intense and intractable headache out of proportion 
to the degree of intracranial pressure, symptoms of destruction of conducting pathways, and 
epileptic episodes. Wasting is severe, and the progress of the disease rapid. 

Although cerebral manifestation may precede any obvious evidence of the primary growth, 
symptoms suggestive of primary disease elsewhere can usually be elicited and its presence 
confirmed by special investigations, of which X-ray examination of the chest is most valuable. 

Treatment should be confined to those cases which experience pain, and should consist of 
an extensive decompression at the site of the clinical localization. 


RESUME.— Les tumeurs métastatiques du cerveau sont relativement fréquentes, constituant 
environ 20% des tumeurs intracraniennes. Elles peuvent dériver de n’importe quelle partie 
du corps, mais les poumons et la poitrine en sont les sources les plus importantes. 

Dans la plupart des cas les tumeurs sont multiples et transportées par le sang. Elles 
sont généralement situées 4 la jonction des substances grise et blanche, ou dans la substance 
grise centrale. Moins souvent on observe une invasion diffuse des méninges. 

Cliniquement ces tumeurs se manifestent par un début brusque ou rapide des 
symptomes, dont le plus frappant est une céphalée intense et obstinée, sans proportion avec 
le degré d’hypertension intracranienne, par des symptomes de destruction des voies 
conductives, et par des accés épileptiques. L’amaigrissement est grave, et la maladie 
avance rapidement. 

Quoique les symptomes cérébraux puissent précéder toute évidence de la tumeur 
primaire, il est généralement possible de mettre au jour des symptomes faisant penser 4 une 
tumeur primaire autre part, et sa présence peut étre confirmée pas des moyens spéciaux, 
dont le plus utile est la radiographie du thorax. 

Le traitement doit étre réservé pour les cas douloureux, et doit consister en une large 
décompression 4 |’endroit ot la tumeur est localisée cliniquement. 


ZUSAMMENFASSUNG.—Metastatische Hirngeschwiilste sind relativ hiiufig; sie machen 
ungefihr 20%, aller intrakraniellen Geschwiilste aus. Jeder Teil des Kérpers kann Sitz der 
primiiren Geschwulst sein, aber Lung- und Brusttumoren spielen in diesem Zusammenhang 
die wiehrigste Rolle. 

In den meisten Fiillen sind die Tumoren multipel, durch den Blutstrom iibertragen, und 
beginnen an der Grenze zwischen der weissen und grauen Substanz oder in den zentralen 
grauen Massen. Seltener findet man eine diffuse Invasion der Meningen. 

Klinisch iiussern sich die Tumoren dadurch, dass bei Personen mittleren Alters plétzlich 
Symptome auftreten, deren auffallendstes heftige und hartniickige Kopfschmerzen sind, deren 
Intensitiit im Vergleich mit dem Grad der intrakraniellen Drucksteigerung unverhiiltnis- 
miissig gross ist, ferner Symptome hervorgerufen durch die Zerstérung von Leitungsbahnen, 
und epileptische Episoden. Es besteht schwere Abmagerung, und die Krankheit schreitet 
rasch fort. 

Hirnsymptome kénnen jeder eindeutigen Aeusserung der primiiren Geschwulst 
vorausgehen ; gewédhnlich kann man indessen Symptome auffinden, die auf die primiire 
Erkrankung hindeuten, und das Vorhandensein der primiiren Erkrankung durch besondere 
Untersuchungen, von denen die Réntgenuntersuchung der Brust die wertvollste ist, erhirten. 

Eine Behandlung sollte auf diejenigen Fiille beschriinkt werden, die Schmerzen empfinden. 
und sollt aus ausgedehnter Dekompression iiber dem klinisch lokalisierten Sitz der 
Geschwulst bestehen. 
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THE following study of metastatic tumours of the brain is based upon the 
analysis of 17 cases (14 male and 3 female). All were personally observed either 
at St. Thomas’s Hospital or at the National Hospital, Queen Square, and in 
reference to the latter it is a pleasure to acknowledge my indebtedness to the 
physicians concerned for their permission to report the cases, and to Dr. J. G. 
Greenfield for giving me access to the pathological material. 

All the cases were verified by operation or autopsy, or by radiological evidence 
so unequivocal that the diagnosis was not in doubt. 

Owing to the space available it is impossible to give clinical abstracts of the cases, 
or to discuss the literature on the subject in detail. 


JETIOLOGY 
(1) General Incidence 


The incidence of metastatic tumours of the brain is not easy to estimate. 
Statistics based upon an adequate number of cases are not plentiful. They come 
from institutions of very different kinds, and are for this reason not always comparable 
with one another. 

The frequency of their occurrence may be estimated: (a) In relation to the total 
number of cerebral tumours. (6) In relation to the total number of persons suffering 
from malignant disease in other parts of the body. 


(a) Metastatic Tumours in Relation to Cerebral Tumours in General 


In order to estimate the relative frequency of metastatic tumours among cerebral 
tumours in general an examination of the records of the National Hospital, Queen 
Square, has been made. 

In the sixteen years from 1918 to 1933 inclusive 805 cases of histologically 
verified cerebral tumours were admitted to the hospital. Of these 72, that is 9%, 
were metastatic. 

This differs considerably from the figures given by Walshe [1] from the same 
hospital over a different time period. 

During the years 1918 to 1930 there were 642 cases of which 6°4% were 
metastatic. 

Cushing [2] in a series of 2,023 histologically verified tumours from the Peter 
Bent Brigham Hespital found 85, that is 4°2%, to be metastatic. 

All these figures come from the records of neurological hospitals and cannot be 
considered to give a true picture of the incidence of metastatic tumours. The 
patients presented themselves for cerebral symptoms, and few cases in which cerebral 
metastasis occurred as a complication of obvious malignant disease elsewhere would 
be admitted to them. 

Further, such institutions tend to attract an undue proportion of readily 
diagnosable and operable growths such as tumours of the pituitary and auditory 
nerves, making the metastatic tumours appear less common than is actually the case. 

A more representative picture of the incidence of metastatic tumours can be 
derived from the records of a general hospital. 

Garland ahd Armitage [3] reporting the results of 264 autopsies on cases of 
cerebral tumour at Leeds General Infirmary found 12°8% to be metastatic. In this 
series no less than 33% of the total intracranial masses were tuberculomata, an 
extremely high percentage which can only be attributed to peculiar local conditions. 
If the granulomatous masses are excluded the percentage of metastatic tumours in 
this series becomes 17°1%. 
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TABLE I , 
Total , Percentage 
National Hospital, Queen Square, 1918-1983 i 805 72 9-0 
Walshe. National aan 1918-1930... one 642 — 6-0 
oe - BE ak 2,023 85 4-2 
Garland and Armitage - wil 264 — 12-8 
Garland and Armitage, excluding tuberculomata ... - -- 17-1 


Were figures available for cases dying of malignant disease in their homes and 
in special institutions it seems reasonable to suppose that metastatic tumours would 
not constitute less than 20% of the total cases of cerebral tumour. 


(b) The Occurrence of Cerebral Metastasis in Relation to Malignant 
Disease in General 


Statistics of the incidence of cerebral metastasis in cases of malignant disease 
again show wide variation. Thus Krasting [4] in 817 cases of carcinoma found 
cerebral metastases in 4°7%. Rau [5] in 851 cases of carcinoma found cerebral 
deposits in 3°2%. 

In cases of bronchial carcinoma a number of differing estimations are available :— 


TABLE II 
Bronchial carcinoma, Numberfound with 
Number of cases cerebral deposits 
Dosquet [6] sie - bie 105 33 = 31-0% 
Seyfarth [7] . aes oon 309 30 = 9-7% 
Levy Simpson 8) aa Pon 139 19 = 13-7% 
Fried and Buckley [9] 0 me 38 15 = 39-2%, 


Bailey [10] states that 30% of all cases of bronchial carcinoma give rise to 
cerebral metastasis, whereas in the cases of the breast the figure is 5%. 

There appears to be general agreement that sarcomata are more prone than 
carcinomata to give rise to cerebral metastasis, and both Krasting and Bailey 
estimate that 50% of all cases of melanomata metastasize to the brain. 


(2) The Site of the Primary Growth 


Of the seventeen cases here reported the primary focus of disease was as 
follows :— 


Bronchus ... 9 = §2-9% 
Breast a 1 = 6§6-9% 
Pigmentary structures 2 = 11-8% 
Kidne aoe ae 1 = 5-9%, 
Intestinal tract 1=— 5-9% 
Undetermined 3’ = 17-9% 


These figures are compared as far as possible with other series of figures 
available. 


TABLE III 
National _ ital Meagher and . Present 

1918 4 Bisenhardt Grant series 

——E —_— a an — 

72 cases 40 cases 43 cases 17 cases 
Breast 18 = 18-0%, 10 = 25-0%, 15 = 31-38% 1= 5-9% 
Bronchus : 24 = 33-38%, 14 = 35-0%, 6 = 13-56% 9 = §2-9% 
Gastro-intestinal 7= 9-7% 2= 5-0% Q= 4-2%, 1= 6-9% 
Nasopharynx ... 6= 8-3%, 2= 656-0% 4= 8-3%, 
Kidney ‘ a 5= 6-9%, l= 2-5% 4= 8-8% 1= 6-9% 
ee (prostate, "vesicles, 9 = 12-56% 1= 2-5% — — 

bladder, uterus and ovary) 

Pigmentary anmpenea Ses 4= §-6% — [= 14-6% 2 = 11-8% 
Various 7 2= 2-8%, 
Undetermined .. 2= 2.8%, 10 = 25-0%, 5 = 10-4% 3 = 17-9% 
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The most arresting feature of these records is the high percentage of metastatic 
brain tumours that are secondary to a primary carcinoma of the bronchus. 

The National Hospital records with 33°3% agree closely with those published by 
Meagher and Eisenhardt [11] with 35%, whereas Grant [12] finds lung cancer as 
the primary focus in only 13°5%. 

The former proportions are more than borne out by the present series, in which 
nine out of seventeen cases (52°9%) originated in the bronchus. The figure becomes 
more remarkable when the relative infrequency of primary bronchial carcinoma is 
taken into account. 

Ewing [13] and Adler [14] both state that bronchial carcinoma constitutes 1% of 
the total primary cancers. 

There is general agreement that quite apart from improved clinical and pathological 
diagnosis there has been a true increase in the incidence of primary bronchial cancer. 

Barron in 1912 estimated the incidence at 9%. Levy Simpson, from the records 
at the London Hospital, found a proportion of 4%, and Maxwell and Nicholson [15] 
from annual records from St. Bartholomew's Hospital give as high a figure as 14°2%. 

Assuming that at the present time bronchial carcinoma constitutes as high as 
10% of the total cancers there is still a marked discrepancy between this figure and 
the percentage of metastatic brain tumours derived from this source. 

It is true that the figures of metastatic brain tumours are derived from 
neurological institutions where the patients are admitted for cerebral symptoms, and 
for this reason metastatic tumours derived from obscure sources are more likely to 
be admitted than those derived from an obvious cancer such as one of the breast. 
Of all primary malignant growths those of the bronchus may perhaps be the most 
symptomless for a prolonged period, and thus bronchial carcinoma is particularly 
well placed to produce cerebral metastasis without revealing its own presence. 

Even so there is no escape from the conclusion that bronchial carcinomata have 
a special tendency to give rise to secondary deposits in the brain. 

It has been suggested by some writers that primary neoplasms of the bronchus 
and lung give rise to cerebral metastasis with unusual frequency, because the growth 
gains access to the tributaries of the pulmonary vein and so reaches the systemic 
circulation without the interposition of the filtering field of the lungs. 

If this were the explanation we should expect primary bronchial carcinoma to 
give rise to widely disseminated metastases throughout the distribution of the 
systemic circulation, and this is not a feature of these tumours. Only occasionally 
are blood-borne metastases detected elsewhere except at autopsy. 

Although a tumour of the brain is more likely to reveal its presence clinically 
than one of the same size in the liver, kidneys or lymph-glands, the brain appears 
to be particularly prone to accept from the blood-stream metastatic growths in 
general and those from the lung in particular. 

In this connexion it is interesting to recall the well-recognized association of 
cerebral abscess with bronchiectasis. 


CLINICAL FEATURES 
(a) Age 


The age of the onset of symptoms varied between the limits of thirty-three and 
sixty-one years with an average of forty-seven years. 
The incidence in successive decades is shown in the following table :— 


TABLE IV 
0 to 10 0 40 to 50 7 
10 to 20 0 50 to 60 6 
20 to 30 0 60 to 70, 1 
80 to 40 3 70 to 80 0 
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It is of interest to compare these figures with the age-incidence of cerebral 
tumours in general. According to Cushing the incidence of the whole group is at 
its maximum in the period of forty to forty-five years rising gradually to this point 
through adolescence and youth and falling away more rapidly after fifty but still 
showing a considerable number of cases in the period 60 to 70. 

Thus although the greatest incidence of metastatic tumours occurs at approxi- 
mately the same age-period as that of intracranial tumours in general it is unlikely 
that u tumour occurring under the age of thirty or over the age of sixty will be 
metastatic in origin. 

(b) Duration of Symptoms 


In the present series the greatest duration of symptoms before the patient came 
under observation was one year, and the least three weeks. The average duration 
of symptoms of the whole group was four months. 

Arranged in three monthly groups we find the following distribution :— 


TABLE V 
1 to 8 months jee 11 cases 6to 9 months = 0 cases 
8 to 6 months = 4 cases 9 to 12 months wi 2 cases 


When compared to the average duration of symptoms in cerebral tumours in 
general it is evident that a short history is an important clinical feature of 
metastatic tumours. 

(c) Duration of life 


Of the fourteen cases in which the date of death is known the duration of life 
from the onset of symptoms varied between three and fourteen months with an 
average of 6°3 months. 

(d) Mode of onset 


The mode of onset varied very considerably in different cases. 

In six cases the onset was insidious, extending over a period of weeks or months 
without any episodes which made it possible to give a precise date to the onset of 
the illness. 

In four cases the onset may be described as rapid, the symptoms reaching their 
height within a month of their onset without, however, any sudden exacerbations. 

In no less than seven cases the onset was sudden. In three of these cases the 
first symptom was an epileptic disturbance; in the remaining four cases of sudden 
onset the original symptom was either headache or disturbance of function which 
from that time on remained a permanent feature of the illness. Thus, one case, 
when in apparently good health, woke with severe frontal headache and double 
vision both of which persisted. Another was suddenly overcome with speechlessness 
and suffered severe headache from which he never recovered. Another was able to 
state with accuracy the day on which the headache began which was at first thought 
to be migraine. A fourth, when apparently healthy, noticed quite suddenly intense 
headache and defect in vision due to a hemianopia. 

While it is not uncommon for the first symptom of disorder in other forms of 
cerebra! tumour to be an epileptic episode and thus sudden in onset, it is very 
unusual in other types of growth for the headache and symptoms due to cerebral 
destruction to set in abruptly as occurred in these cases. 

Such histories are of great importance as these cases are likely to be mistaken 
for vascular accidents, particularly as they occur in elderly patients. One case was 
for several weeks thought to be suffering from a pontine thrombosis. 

The possibility occurs to one that the sudden onset may in fact be due to the 
arrival of the neoplastic embolus at its destination and to the sudden vascular 
disturbance likely to occur in the surrounding brain tissue. 
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(e) Symptoms 


Headache.—The most constant symptom was headache. In only one case was 
it absent, and only in two cases was it described as slight. 

It is noteworthy that in two of these cases mental confusion and apathy were 
marked features, and in the third aphasia made it impossible to assess the pain 
other than by observing the patient’s behaviour. 

In the remaining fourteen cases headache was a conspicuous feature and was of 
great intensity. 

The severity of the pain was often far greater than would have been expected 
from the degree of intracranial tension as shown by other signs. Thus eight patients 
suffered from intense headache before the fundi showed papilledema and before 
dulling of consciousness or change in the respiratory rhythm, such as might be 
expected if the intracranial pressure was excessively high, had occurred. In three 
of these cases the cerebrospinal fluid pressure was measured and was 240, 280 and 
200 mm. of fluid respectively, figures which although well above normal are by no 
means as high as are commonly encountered in cerebral tumours. 

It is thus a common feature in metastatic tumours to encounter headache which 
is of a severity disproportionate to the degree of intracranial pressure. 

The pain was usually paroxysmal in incidence, and while in the majority of cases 
it was described as frontal and occipital in situation certain of the patients localized 
the site of maximal pain precisely and as was subsequently proved this localization 
corresponded accurately with the site of the tumour. 

One patient always localized his pain in the right occipital region and had an 
isolated metastasis in the right cerebellar hemisphere. Another localized his pain 
over the right eye and a large tumour was situated in the right frontal lobe. 

Another feature in which the headache differed from that commonly encountered 
in cerebral tumours was the small effect upon it of methods of dehydration which 
are usually so effective. Neither magnesium sulphate enemata nor intravenous 
glucose or hypertonic saline had any appreciable effect, nor did drugs control the 
pain except in doses which rendered the patient comatose. 

Vomiting.—In comparison with headache, vomiting was a relatively unobtrusive 
symptom. It occurred only in six cases, and in several of these it began only after 
other symptoms had been present for some time and was never excessive in degree. 
In eleven cases there is no record of vomiting having occurred at any time during 
the illness. 

Mental change.—In the literature on the subject reference is made by several 
writers to the frequency, severity, and characteristic nature of the mental changes 
associated with metastatic tumours. 

In the present series symptoms of mental change were completely absent in four. 
In a fifth case no mental symptoms had been present until the sudden onset of 
severe aphasia after which the patient was depressed and agitated by his inability to 
make himself understood. In nine cases slight mental change was noticed and in 
all of them consisted of loss of interest, reduced power of attention, irritability and 
reduction of emotional control. 

In three cases only were mental symptoms a conspicuous feature. Of these one 
was a patient of unstable disposition, of the manic-depressive type, who had on 
two occasions been an inmate of a mental hospital. She was moreover aphasic, 
and it is doubtful how much of her mental abnormality should be attributed to the 
various factors present. A second patient, a female, showed severe mental disorder 
which was constant throughout the six weeks she was under observation. She was 
drowsy and apathetic and left to herself lay listlessly in her bed without carrying on 
any purposive activity. She was completely disoriented in all spheres and her 
memory for recent and remote events was grossly impaired. There was no evidence 
that she was deluded or hallucinated. 
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A third case, a male, was drowsy and irritable. When aroused he talked 
excessively and in an incoherent manner. He was disoriented in all spheres and 
was both deluded and haliucinated. The hallucinations were never of a fearful kind 
and his mood was predominately euphoric. His mental state did not change 
appreciably during the five days that he was under observation. The last two cases 
exhibited a mental change similar to the delirious states seen in intoxications and 
comparable with the condition which Siefert [20] regards as characteristic of these 
cases. In each of these cases the secondary tumours were numerous and widespread 
through the cerebral hemispheres. 

In the other nine cases showing mental abnormality the change was indis- 
tinguishable from that found in practically every case of tumour involving the 
cerebral hemispheres whatever its position or pathological nature. 

These findings confirm the view that there is nothing characteristic in the 
psychological changes found in these cases although a delirious state may be 
encountered. 

Epileptic phenomena.—Epileptic disturbances were noted in 7 of the 17 
cases and were varied in type. 

In two cases generalized convulsions with loss of consciousness were preceded by 
localized convulsion of one arm. 

In one case generalized convulsions occurred without preceding local 
phenomena. 

In two cases visual fits occurred which in one gave place later to complicated 
visuo-psychic fits associated with a characteristic “ dreamy state.” 

In one case attacks of inhibitory epilepsy occurred in the left arm, and in another 
transitory attacks of aphasia occurred. 

In all these cases subsequent pathological examination showed a lesion in the 
subcortical tissue of the portion of the brain which was anticipated from the nature 
of the attacks, and it would appear that such phenomena are valuable localizing 
signs of at least one of the metastatic deposits present. 

Symptoms attributable to cerebral destruction.—Symptoms due to the destruc- 
tion of conducting pathways in the brain occurred in eleven cases, and as 
might be expected were varied in nature depending upon the site of the destructive 
lesion. 

Contralateral hemiparesis with or without cortical sensory loss was present in 
five cases. 

Homonymous field defects, usually taking the form of a complete hemianopia 
passing through the fixation point, were present in three cases. 

Aphasia was present in five cases, and was usually of a mixed type. 

Signs of involvement of the brain-stem were present in two cases. 

The symptoms of cerebral destruction were all of localizing value, and corres- 
ponded accurately with the site of the lesions found at autopsy or operation when 
these were performed (8 out of 11 cases). 

There were no features in these symptoms which can be regarded as distinctive 
of the pathological nature of the tumour present. 

Visual symptoms referable to raised intracranial presswre.-—These were of 
infrequent occurrence. In only four cases was diplopia from weakness of one 
external rectus muscle present, and in only three cases was failure of visual acuity 
noticed. In these cases papilladema was of severe degree and had probably been 
present for a considerable time. 

The infrequency of visual failure was no doubt due to the fact that the period of 
survival was seldom long enough for consecutive optic atrophy to set it. 

Meningeal irritation.._Some writers state that signs of meningeal irritation are 
common. This statement is not confirmed in the present series. Routine examina- 
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tion was made for neck rigidity and Kernig’s sign, and in only one case was either 
noted. Here there was a certain degree of neck rigidity, but no head retraction or 
other meningeal signs. 

Papilledema.—In nine cases, i.e. 53%, papilleedema was absent throughout the 
period of observation. In six cases papilledema was present when the patient first 
came under observation, while in two cases it developed late. 

The fact that fundus changes were absent in rather more than half of the cases 
here reported is of importance in considering the differential diagnosis especially 
from multiple vascular lesions. 

Other general disturbances.—In only two cases was pyrexia a conspicuous 
feature, and in both of these the primary focus was bronchial, and considerable 
suppuration in the lung was present. 

Rees and Ferguson [16] state that pyrexia is common, but examination of the 
present series does not confirm the usefulness of this as a point of diagnostic value. 

In 7 of the 17 cases a degree of wasting and general weakness was noticed 
which was not accounted for by the severity of the intracranial disease. This 
appears to be an important point in the differential diagnosis. 

Symptoms referable to the primary growth were usually present. In seven of the 
nine cases secondary to a primary carcinoma of the bronchus, symptoms were, or 
had been, present which should have focused the clinician’s attention on the 
lungs. In four cases there were both a history and signs of chronic bronchitis 
with a considerable spasmodic element. In one case recent pleurisy and small 
hemoptyses were recorded in the history. In one case symptoms of long-standing 
bronchiectasis were present. In one case there was a history of old (proved) 
pulmonary tuberculosis. In only two cases were gross signs of infiltration of the 
lung present at the time of admission. 

Of the non-bronchial cases, one had hud a carcinoma of breast, the other a 
pigmented nevus removed surgically, while a third had suffered from an unexplained 
attack of heraturia. A further case had noticed small hamoptyses due, no doubt, 
to numerous deposits in the lungs having the radiological characteristics of secondary 
growths. 

Thus, in this series of cases, while in each instance it was the cerebral deposit 
which gave rise to the symptoms for which the patient sought relief, in no less than 
11 cases had symptoms occurred pointing to disease elsewhere in the body. It is 
true that in many cases they were so slight that their significance might well be 
and often was overlooked, but their presence in 64% of the cases indicates the 
necessity and value of a meticulously careful history of the non-nervous symptoms 
in cases of cerebral tumour having the general character of metastatic deposits and 
a careful investigation by special means of the organ implicated. 


SPECIAL INVESTIGATIONS 


(a) The Cerebrospinal Fluid 


This was examined in eleven of the seventeen cases. 

In seven cases the pressure was measured manometrically and was as follows: 
240, 245, over 300, 115, 280, 200 mm. fluid. 

Although these figures, with two exceptions, are well above the limit of normality, 
they cannot be regarded as high for cases of cerebral tumour. They certainly do 
not confirm Globus and Selinsky [17] in their statement that the intracranial 
pressure is excessively high in these cases, and make it appear probable that they 
are wrong in attributing the severe and frequent headache purely to a rise in 
intracranial tension. 

Of the eleven fluids examined the protein content was within normal limits 
(0-05% or less) in seven cases. In the other four cases the figures were: 0-08%, 
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0-06%, 0-10%, 0-11%. In no case was any excess of cells found. A weakly 
positive Lange’s colloidal-gold reaction was present in two cases and was of a 
meningitic type. The Wassermann reaction was negative in the cerebrospinal fluid 
of all cases in which this was examined and in the blood-serum of each case in the 
series. Thus a variable increase of protein may be found, but there are no 
characteristic changes in the cerebrospinal fluid. 

Globus and Selinsky state that a pleocytosis may be present. This has not been 
encountered, but Dr. Greenfield tells me that he has on several occasions recognized 
malignant cells in the fluid of such cases. 


(b) X-ray Examination of the Skull 


Stereoscopic radiograms were taken of the skull in thirteen cases. In eleven of 
these no abnormality was present. 

In one case a localized thickening of the inner table of the skull was observed 
which proved at operation to be situated over a metastatic deposit from the 
bronchus. 

Another case showed a small punched-out area of rarefaction in the vault which 
was probably a melanotic deposit, but this was not looked for at the autopsy. It is 
thus possible to say that X-ray changes in the skull are not seen unless other 
deposits are present in the bone itself. 

This is what one would expect, as calcification does not occur in these tumours, 
nor is the period of survival long enough to make it probable that any signs of 
pressure absorption will occur in the vault. 


(c) X-ray Examination of the Chest 


Unlike radiograms of the skull, those of the chest may yield most valuable 
information. 

X-ray examination was carried out in nine cases, and in each of these pathological 
changes were found. 

In five it revealed changes in the lung on one side, suggestive, if not absolutely 
diagnostic, of a primary bronchial carcinoma, and in four cases it revealed the 
presence of obvious secondary deposits in one or both lungs. 

In the eight cases in which the chest was not X-rayed post-mortem examination 
showed nothing which would have appeared radiologically in two cases. In one 
case only a partial autopsy was permitted, so that it remains uncertain whether or 
not radiograms of the lungs would have been of value. In the remaining five cases, 
in which no examination was made, autopsy showed that X-ray examination of the 
lungs could hardly have failed to establish the diagnosis beyond doubt. In two 
cases there was a primary carcinoma of the bronchus which would almost certainly 
have given rise to the characteristic hilar shadow. In two cases a bronchial 
carcinoma was originating in a lung already the seat of old tuberculosis, so that at 
least a pathological picture would have been seen, although it might have been 
difficult to interpret. In one case the lungs contained many hypernephromatous 
deposits which must have been seen radiologically. This case was actually diagnosed 
correctly on clinical grounds. 

Thus out of seventeen cases no less than fourteen were—or might have been— 
shown radiologically to be associated with disease of the lung, either in the nature 
of a primary growth or of secondary deposits. 

Clearly in any case suspected clinically of being one of metastatic brain tumour, 
a radiogram of the chest is the most valuable accessory to diagnosis at our disposal. 

Its routine use in all cases of cerebral tumour of recent onset in elderly people, 
and in all cases of obscure brain disorder suggesting multiple lesions, is strongly to 
be recommended. 
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Of the changes which may be seen, that of multiple secondary deposits is so well 
known as to require no further comment. More interesting is the appearance of an 
early bronchial carcinoma, as the change may be so slight as to evade notice unless 
particular care is taken. 

The earliest change is usually an increase of density in the hilar shadow, going 
on to the formation of an oval shadow at the hilum, which may be no larger than 
a walnut (fig. 1). Later this extends in a fan-like manner into the lung substance 
and later may be associated with extensive opacities caused by a pleural effusion 
or collapse of the lung. 








Fic. 1.—Primary neoplasm of the left hilum. 


DIAGNOSIS 


The diagnosis has to be made firstly from non-neoplastic disease of the brain, 
and secondly from other types of expanding intracranial masses. 

In only two cases of the present series was there any doubt that the patient was 
suffering from an expanding intracranial lesion. In one case the condition was 
thought for some time to be a pontine thrombosis, and in another the diagnosis of 
multiple vascular lesions was only abandoned after autopsy. 

The features which are of particular value in recognizing a cerebral tumour as 
metastatic appear to be the short history and often sudden onset of symptoms in 
an elderly person with signs of general failure of health disproportionate to the 
nervous disorder: The presence of headache of excessive degree without other 
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signs of intense intracranial pressure ; the occurrence of slight symptoms of signs 
pointing to disease elsewhere especially in the lungs. 

In such cases investigation of the other organs, of which X-ray examination of 
the chest is the most valuable, will usually reveal the presence of a primary growth 
or of other secondary growths. 

Of other types of expanding intracranial lesions, the one which most closely 
resembles a metastatic tumour clinically is a cerebral abscess. In this condition 
the onset may be rapid or even sudden, the headache is of a similar order of 
intensity, and in the case of metastatic abscesses there is frequently associated 
disease of the lung. Pyrexia may be present in either, but in cases of an abscess 
is of slight degree, seldom exceeding 100°F. The cerebrospinal fluid in cases of 
abscess commonly shows « pleocytosis which was not seen in any of the cases of 
metastatic tumour here reported. A polymorphonuclear leucocytosis is common in 
a cerebral abscess, but may occur in metastatic tumours. Wasting is a more 
constant feature in the latter disorder though it is also seen in cases of abscess of 
any standing. 

Gliomata in elderly subjects often run a rapid course and are the tumours for 
which metastatic deposits are most frequently mistaken. Although there are no 
points of absolute distinction it can be said that in gliomata the onset is more 
often insidious, the headache is less intense and more directly proportional to the 
degree of intracranial pressure present, and wasting is a less conspicuous feature. 
In such cases there is no evidence of disease in the other organs. 

As regards topographical diagnosis, metastatic tumours do not present any 
particular features. 

Of the eleven cases subjected to autopsy, more than one tumour was present in 
nine, and yet in only two of these cases was there clinical evidence to suspect more 
than one cerebral lesion. In one it was recognized that multiple lesions were 
necessary to explain the signs but these were thought to be vascular, and in another 
the signs were interpreted by different observers as being due to a right cerebellar 
and left frontal lesion respectively. Actually tumours were present in both these 
regions. 

Thus, contrary to what might be expected, signs suggestive of multiple lesions 
are not characteristic of metastatic tumours, having occurred in three, at most, of 
the seventeen cases. 

PATHOLOGY 


(a) The Gross Appearance of the Brain 


In many cases obvious abnormalities of the brain could be seen before it was 
hardened and sectioned. 

Signs of increased intracranial pressure, namely, general convolutional flattening 
and cerebellar pressure cone were common. In many cases nodules of growth could 
be seen protruding through the cortex and attached to the pia. In only two cases 
had the tumour extended out to involve the dura mater, and here the attachment to 
the dura in only one small section of the tumour’s circumference made it probable 
that the invasion of the dura was a secondary process. 

It was upon section of the hardened brain that the gross appearances of the 
tumours became obvious. 

Number.—In the eleven cases submitted to autopsy multiple tumours were 
present in nine and only one in two cases. 

Position.—No particular portion of the brain appeared to be especially liable to 
the deposits, the hemispheres, cerebellum, and brain-stem being all involved in 
different cases. 

A very constant feature was the relationship of the tumour to the white and 
grey matter (figs. 2 and 3). In the cerebral and cerebellar hemispheres the 
tumours were practically invariably situated at the junction of the white and grey 
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Fic, 2.—Multiple metastases from bronchial carcinoma. 





Fic, 3.—Multiple deposits from primary carcinoma of the bronchus. 











1092 Proceedings of the Royal Society of Medicine 58 


zones, spreading out concentrically into each in the case of the larger masses. The 
smaller the deposit the more accurately did its position correspond to this junction. 
In the brain-stem the masses appeared to start in the central grey matter and basal 
ganglia. 

In this connexion it is interesting to note that multiple blood-borne cerebral 
abscesses have precisely the same distribution, a fact which has been attributed to 
the fact that the area of junction between the grey and white matter is relatively 
avascular, being the watershed between the arterial supply entering the brain from 
the pia and that derived from the central arterial tree through the white matter. 
In this view the relatively poor blood supply of this area makes it particularly 
vulnerable to the attack of a blood-borne or direct infection. 

That this zone does represent a watershed between two vascular supplies is 
confirmed by Pfeiffer [18], but from his account there is no reason to suppose that 
the subcortical zone is less richly supplied than the rest of the white matter, and the 





Fia. 4.—Multiple melanotic deposits. 


selective tendency for tumours to originate here would seem to be more readily 
explained by the fact that here a great number of the arterioles from the surface 
break up into their terminal capillaries, and thus this area forms a very efficient 
filter for any minute emboli in the circulation. 

Appearance of tumours.—-The metastatic nodules varied in size from hardly visible 
masses the size of a pin’s head, to masses the size of a golf ball. The larger masses 
occurred in cases in which the tumours were smallest in number. 

They were spherical in shape and of a granular friable consistency and pinkish- 
brown colour, with the exception of the black melanomata (figs. 4 and 5). Often a 
connective-tissue matrix could be detected, as in carcinomata elsewhere. 

The tumours were well demarcated from the surrounding brain tissue and could 
be enucleated with remarkable ease. Degenerative changes in them were common. 
Hemorrhage both old and recent could be seen in their substance, and particularly 














59 Section of Neurology 1093 





Fic. 5.—Multiple deposits from melanotic sarcoma with internal hydrocephalus. 


at their periphery, so that in some cases each nodule was demarcated from the 
surrounding brain by a halo of blood-clot. 

Cystic degeneration was common (figs. 6 and 7). In the majority of instances it 
took the form of small gelatinous areas in the tumour, but in some the cyst was 
of considerable volume, so that a gush of fluid was liberated at operation or autopsy. 

This is of importance, as cyst-development is so often considered a feature 
confined to gliomata and vascular neoplasms. 

In other cases necrosis occurred, leading to the production of areas resembling 
very closely, to naked-eye examination, areas of ischemic softening. 

Appearances of the brain.—The most striking feature of the surrounding brain 
tissue was cedema of the white matter, often extending far away from the metastatic 
tumour. Thus in one case where there was an isolated mass in the left occipital 
lobe, there was noticeable cedema throughout the hemisphere as far as the frontal 
zone. This cedema led often to general enlargement of the hemisphere in which a 
metastatic mass was situated, and may well account for the diffuse and fluctuating 
symptoms referred to by many writers on the subject. 

In some cases dilatation of the ventricular system was present, particularly if 
there was a mass of any size in the cerebellum. 

Appearance of the meninges.—In none of the cases did the meninges show any 
involvement, except in the direct vicinity of the tumour masses. Here the pia- 
arachnoid was adherent to the surface of the tumour if this had extended out to the 
surface of the cortex, and in two cases what appeared to be secondary invasion of 
the dura was present. 

In none of these cases was anything which could be called a diffuse carcinomatosis 
of the meninges observed macroscopically. 

Appearance of other viscera.—These were simply the changes of the primary 
growth and of other metastatic deposits which were commonly present. 
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Fic. 7.—Lateral view of fig. 6. 
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It is noteworthy how small was the primary growth in several of the bronchial 
carcinomata, and that of the nine cases of this kind, no less than three showed the 
presence of chronic pulmonary tuberculosis. 


(b) Microscopical Appearances 


The tumours.—The microscopical appearances of the tumour varied widely 
according to the site of the primary growth. The characteristic appearances of 
spheroidal, and oat-celled carcinoma of the bronchus, columnar-celled carcinoma, 
hypernephroma and melanoma were variously encountered. Where both were 
examined the histological appearance of the primary neoplasm and the cerebral 
deposit were identical. 

The degenerative changes noticed by the naked eye were confirmed micro- 
scopically, and hwmorrhage—both old and recent—cystic degeneration, and necrosis 
were common. 

The surrounding brain tissue-—Although on naked-eye examination the 
tumours appeared well demarcated, microscopic investigation showed that this 
was not the case in the majority of instances. In the surrounding brain islets of 
carcinoma cells could be seen for a variable distance. A zone of hemorrhage 
surrounding the tumour was a common feature. 

The most striking and universal change in the brain tissue, microscopically, as 
macroscopically was cedema. This showed itself both as disintegration of the white 
matter with the appearance of lacune in its substance and also by swelling of the 
neuroglial cells themselves. These were often grossly swollen, distorted in shape 
with displaced nuclei. 

Immediately round the tumour there was, in the majority of cases, considerable 
increase in the number of astrocytes. Not only were these cells more numerous but 
abnormal giant forms were encountered. 

In some cases numerous swollen microglial cells were seen laden with pigment. 

In many instances the perivascular spaces in the neighbourhood of the tumours 
showed marked distension with inflammatory cells both polymorphs. and mono- 
nuclears. In one case there were in addition numerous areas of round-celled 
infiltration not associated with the blood-vessels. 

Nerve-cells in the neighbourhood of the tumours showed degenerative changes, 
namely, swelling of their cytoplasm, loss of definition of their Nissl substance and 
displacement of their nuclei. 

Meninges.—It has been stated that no macroscopic changes in the meninges were 
noted in any of the cases reported, except in the immediate vicinity of a tumour 
which had reached the surface, in which invasion of the pia-arachnoid and even of 
the dura was seen. 

Where possible portions of the surface of the brain of these cases, remote from 
obvious tumour masses, were sectioned and examined microscopically. In none of 
them were cancer cells encountered. Thus in the cases reported discrete intra- 
cerebral metastases were present but a diffuse involvement of the meninges was not 
seen. 

The existence of a diffuse carcinomatous invasion of the meninges and sub- 
arachnoid spaces in certain cases of carcinoma is beyond dispute, but has not been 
encountered. Cases have been reported by Sanger [19], Siefert [20], Maas [21], 
Hassin [22], Meyer [23], Grant and Walshe. 

These cases show symptoms of headache, confusion and delirium, meningeal 
symptoms and signs of involvement of multiple cranial and spinal nerves rather than 
the succinct symptoms of brain tumour encountered in the cases with intracerebral 
deposits. As in the present series, it is unusual to encounter both kinds of cerebral 
involvement in the same cases, but this does occasionally occur, as shown by the 
cases reported by Siefert and Maas. 
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These two types of carcinomatosis would appear to depend upon different 
methods of invasion of the nervous system. When the spread is by the blood-stream 
multiple intracerebral deposits occur, and when by means of the perineural lymphatics 
the incidence of the disease is upon the meninges. 

The former type is the more common, but it is not surprising that occasionally 
both methods of dissemination occur in the same individual. 

That the method of spread in the cases here reported was by the blood-stream is 
strongly supported by the frequency with which multiple unconnected foci were 
encountered within the substance of the brain, by the variability in their size, and 
also by the frequency of a sudden onset of symptoms, and of the almost invariable 
presence of growth in the lungs. 


TREATMENT 


Since the disease is invariably fatal, leading to death in an average of six months. 
from the date of onset of cerebral symptoms, treatment can only be palliative. 

Since symptoms of cerebral destruction cannot be lessened by surgical inter- 
ference, and as the danger of blindness occurring an appreciable time before death is 
remote, the determining factor in deciding upon treatment is pain. 

When pain is absent no form of active treatment is indicated. When it is 
present it is usually of severe degree and urgently demands relief. 

Unlike the majority of cerebral tumours in which the degree of headache appears 
to vary with the degree of intracranial pressure, these cases showed little relief from 
dehydration either by magnesium sulphate enemata or by intravenous hypertonic: 
solutions. 

In all these cases these methods were diligently tried, without avail. 

The same lack of response was noticed to analgesics, whether of the coal-tar 
group or morphia derivatives, unless given in such doses that the patient became 
deeply comatose. On the other hand, surgical decompression over the site of the 
tumour never failed to give complete relief from headache and enabled the patients 
to spend their remaining days in comparative comfort. 

In all cases with headache this appears to the writer to be the only logical 
treatment, and a considerable area of bone should be removed as strangulation of 
the brain through the decompression opening with consequent discomfort and 
increase in paralytic symptoms is thereby avoided. 
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DISCUSSION ON THE DIAGNOSIS AND AMELIORATION 
OF SENILE DEAFNESS 


Mr. W. S. Thacker Neville: In order to discuss the signs, symptoms, and 
treatment of patients suffering from senile deafness, I analysed the case-sheets of 
120 of my private patients over 60 years of age and found the following :— 

The average age of the 120 was 66°9, and of these 120 patients, 62 were men, the 
average age being 67°06, and 58 were women, with an average age of 66°7. 

As regards symptoms and signs: 4°2% (5) complained of pain; 10% (12) 
revealed a grossly abnormal tympanic membrane; of these 12, five patients showed 
dry perforations, one, perforation with granulations, one with polypi, one with 
cholesteatoma, three with pus; two in which the tympanic membrane was injected 
owing to recent otitis. Deafness was complained of in 85% (102) cases. Of the 
15% (18) patients who did not complain of deafness, 5-8% (7) complained of 
vertigo and tinnitus, 5% (6) of tinnitus alone and 2-5% (3) complained of vertigo 
alone, whilst 1-6% (2) complained of pulsations due to otitis media. 

Tinnitus, usually due to vascular lesions, was present in 50% (60) cases, in three 
of which the patients described it as “ hearing a pulse”; in one it only occurred on 
lying down, in another it occurred in “ both the ear and the head,” whilst one 
patient was kept awake at night. 

Vertigo occurred in 30% (86) patients. In 10% (12) I considered it to be of 
labyrinthine origin, for in three it occurred only on moving the head, and the others 
described a sensation of the room going round, or the table going up and down, or 
of themselves going up and down in bed. In 20% (24) the vertigo was of vascular 
origin, as it consisted only of an unsteadiness, or a pressure behind the eyes, or a 
sensation of fainting, or a feeling of confusion, or liability to fall. In one case the 
unsteadiness only occurred in changes of temperature. 

Bone conduction for a watch was absent on both sides in 51% (61) cases. It 
was present on one side in 15% (18) and it was. present on both sides in 11-5% (14). 
It was not examined for in 22°5% (27). 

Air conduction for a 70” watch was present on both sides in 56% (67) cases ; 
present on one side in 21°6% (26); it was.absent on both sides in 8°7% (11); and 
not examined for in 13°3% (16) cases. Thus 66°6% (160) ears could hear a 70” 
watch. Of these ears some were not deaf, as patients presented themselves with a 
unilateral deafness. Thus we have 4°2% (5) patients over 60 years of age, hearing 
a 70” watch at 60” and over. A patient aged 66 heard a 70” watch at 66”. Of 
these 160 ears there were 23°7% (38) ears that: only heard the watch on contact, 
whilst the average distance for 95-6% (153) ears was 44”. This figure was obtained 
by excluding those 4°*2% (5) ears which heard 60” and over. Thus 63°75% heard 
the 70” watch at 44”. 

Physical examination consisted of examining the patients with a watch in five 
positions on each side of the head for bone conduction, examining for air conduction 
with the same watch, which was normally heard at 70”, testing with low notes and 
with C,, C;, a, and employing the Rinne and Schwabach tests. 

The low limit was tested in 94 patients, but was not examined for in 26. In 
the 94 patients 127 ears were tested. 0°8% (1) heard 16 d.v.; 49°5% (63) heard 
32 d.v.; 28°3% (36) heard 64 d.v.; in 10°2% (13) the low limit was raised above 
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64 d.v., reaching even to 128 d.v.; in 4°7% (6) it was raised above this, reaching 
even C,, and in 6°45% (8) the low notes were not heard at all. Thus in 21% the 
low limit was raised above 64 d.v. 

C, Edelmann fork was employed in 105 patients, amongst whom 187 ears were 
tested. Of these, 6°4% (12) heard the fork normally and 8°4% (16) did not hear 
the fork, whilst in 85% (159) the average diminution in hearing was — 13 seconds. 

C,; Edelmann was employed in 39 patients, in whom 62 ears were examined. 
Of these 37% (23) did not hear the fork and 63% (39) heard it. In those (27) in 
whom the loss was estimated, the average loss was —8; a; normally heard 65 seconds 
by air, was heard on an average of 35°6 seconds in 97% (66) cases amongst the 68 
examined, and was only absent in 3% (2). Rinne’s test was employed in 172 ears, 
using C, Edelmann fork. In 81°4% (140) it was positive, in 13-8% it was negative, 
and in 4°6% air conduction and bone conduction were equal. 

Schwabach’s test was employed in 72 ears, using A, Edelmann fork. It was 
normal in 12°5% (9) cases, it was absent in 1°38% (1), and the average for 86°1% 
(62) was —4°2 seconds. 

Wax was present in 13 ears, whilst the teeth were at fault in 16 patients. 

Rhinitis, including hypertrophy of turbinates, deviated septum, vasomotor 
rhinitis (9), atrophic rhinitis polypi (2), sinusitis (2), was present in 40 patients. 

In reference to the above tests, it is interesting to refer to Davis’s and Bunch’s 
work. Bunch examined 353 patients who had no subjective indications of deafness, 
using No. 1A Audiometer. Dividing the patients into decades, he found that tones 
of a pitch of 32 and 64 double vibrations appeared to be equally well heard by all 
groups. In fact, the means for the oldest group was slightly higher than that for the 
youngest, for 32 double vibrations. The means for all age-groups were close together 
up to 512 double vibrations, where the 50- and, more definitely, the 60-year groups 
had dropped slightly. The 1024 and the 2048 double vibrations are heard equally 
well by the two youngest groups, but the 40 and 50 and 60 year-groups were definitely 
lower. At 4096 double vibrations the drop was sharp and consistently lower for each 
successive age-group. 

Davis considered that this lowering of the high limit might be due to disease, 
but he found that patients with a definite clinical diagnosis of arteriosclerosis did 
not show a greater loss in hearing than normal patients. 

From our point of view, treatment is the interesting feature of senile deafness. 
The first question is, is treatment worth while? Definitely itis. Hearing improves 
at times, the general condition of the patient certainly improves, and tinnitus and 
vertigo can often be decreased. 

In the treatment of senile deafness, one must be a physician, taking note of the 
mental and general—particularly the vascular— condition of the patient. Neverthe- 
less, one must not neglect local treatment, and even when one prescribes a hearing 
aid the local condition in the nose and ear must not be neglected. 

Treatment consists of :— 

(1) Drugs for vertigo and tinnitus (54).—Luminal (7), bulbo-capnine (6), 
monotrean (1), vaso-dilators and bromides (19), singly or in various forms and 
mixtures, one of the best being a French proprietary mixture, acoegenol—pacyl, and 
bromides alone or together (9). Limitations of fluids and a saltless diet (7), 
thyroid (3), Calcium diuretin (2). 

I consider that most patients have benefited by a mixture of bromides and vaso- 
dilators, together with an occasional bulbo-capnine, while others require calcium 
diuretin, which is a most useful drug. 

The limitation of fluids and a saltless diet is an unsuitable treatment for the 
vertigo of old age, as this vertigo is generally vascular in origin, the changes in the 
labyrinthine blood-vessels being probably comparable to the changes in the retinal 
blood-vessels, so that in addition to the ordinary vaso-dilators, acetylcholine 
injections may prove useful. 
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(2) Treatment applied directly to the middle ear and Eustachian tubes (65).— 
Catheter and massage (33), Ziind-Burguet (14), home-masseurs (3), auto-insufflators 
(15). Of these treatments the Eustachian catheter is definitely beneficial, while the 
auto-insufflators also seem to help. 

(3) Treatment directed to the nose.—Nasal sprays or drops or ointments (28). 
In nearly every case these consisted of 3% ephedrine hydrochloride spray. In one 
case a septum operation was performed and in another case a sphenoid. For vaso- 
motor trouble a cautery (3), calcium and vitamins (1) and Gautier’s tubes (1) were 
used. Of these treatments Gautier’s tube and the cautery are the most reasonable, 
as old people suffer from a vasomotor condition of the nose. If diathermy could be 
used under a local anesthetic, it would be better than the cautery. Ephedrine 
seems to help and does not upset old people so much as it does the middle-aged ; 
one must, however, be on the watch for orbital pain, a sign of overdosage. 

(4) Treatment of septic foci—This was limited to the removal of the teeth (7) 
and the cutting-off of tobacco (3). 

(5) Physical therapy.—Negative galvanic current (2), faradic (1), diathermy (4). 
Diathermy is quite unsuitable for patients over 50 years and causes sleeplessness 
and mental confusion. The negative galvanic current seems to help. 

(6) Removal of wax. 

Some authorities do not direct treatment to the middle ear, as they consider that 
senile deafness is pure perception-deafness. Th‘s series shows a small percentage of 
are — who have a negative Rinne with a raising of the low limit above 
64 d.v. (21%). 

Davis, an American writer, considers that in senile deafness the middle ear is 
commonly involved, although the internal ear is always affected. 

Professor Kompanejetz’s 116-year-old patient heard high notes better than he 
heard low notes. In his case bone conduction was shortened, especially for high tones. 
There was a narrowing of hearing limits and an equal lowering of bearing for all tones, 
with a narrowing of sharpness of hearing at both ends, not only at the upper limit. 

Thus the fact that the middle ear may be involved, may account for the benefit 
which I have found to be conferred by using a Eustachian catheter and an auto- 
insufflator. This improvement in hearing following catheterization is also explained 
by the fact that the cartilage of the Eustachian tube is atrophied (McAuliffe). 

A Russian doctor, Achscharumow, aged 80, has described how he treated his 
deafness, basing his treatment on an effort to act on the middle ear, via a narrowed 
Eustachian tube which had lost its elasticity. He considers that the usual methods 
are of too short duration, so he insufflates the Eustachian tube by using a double 
ball-apparatus. He inserts an olive end into one nostril, closing the other nostril 
and breathing through his mouth, so as to raise his palate and bring it into 
apposition with the posterior pharyngeal wall. He takes hold of the end ball in 
his right hand and presses it together a few times till the second ball is moderately 
blown up. With this the mouth of the Eustachian tube is expanded and strong 
air-pressure in the middle ear is felt. The tubal openings and the drum membrane 
remain expanded as long as the nose is closed and mouth breathing is continued. 
After this the right hand takes charge of the second ball and repeatedly squeezes 
it, by which means the tubal openings are expanded in little jerks and at the 
same time the drum membrane begins to vibrate. 

Local treatment has also to be directed to removing impacted wax, which is 
a difficult procedure owing to the atrophy of the cartilage of the external auditory 
meatus (McAuliffe). The local treatment to the drum consists of the Ziind-Burguet 
musical massage (Cathcart). 

The mental aspect is considered by McAuliffe and Curran; the former points out 
that the words make no impression on the perceptive senses, as sclerosis of the 
arteries results in lack of nutrition of the cerebral centres. He recommends in- 
creasing doses of potassium iodide, and strychnine, gr. ¢4z, to improve the circulation 
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in the labyrinth and brain, thus promoting a greater attention to stimuli. Curran 
likewise comments on the incapacity for sustained attention from which old people 
suffer. 

Just as diastolization is recommended for the treatment of rhinitis and catarrhal 
otitis in children (Friel), so I suggest that it should be used in old age to treat the 
cedematous turbinates of vasomotor rhinitis. 

The chemical treatment of deafness is considered by various authors; thus 
Eugene Lewis of Los Angeles improved the hearing of a woman, aged 64, who had 
had progressive deafness for twenty years, by giving a high fluid intake, minimum 
carbohydrates alternating saturation with chlorides and citrocarbonates. 

German, in Germany, who says there is often no other sign of gout than the 
deafness and increase of uric acid in the blood, treated 35 patients, as a result of 
which the uric acid diminished in 28, and of these, 19 showed an improvement. 
He uses a purin-free diet and cinchophen. 

Berberich reports a man of 51, who heard conversation } metres and 0 metre, 
and had 4-8 mgm. uric acid in the blood, and who after fourteen days’ treatment 
with a purin-free diet and novatopban heard at 45 metres and at 4 metre. He 
employs atophan and novatophan for four or five days at a time and then pauses for 
four or five days. With the atophan he gives bicarbonate of soda or magnesia to avoid 
upsetting the bowels. Under this treatment tinnitus disappears and hearing is better. 

Among 300 patients, Berberich found 30 who had nerve deafness, with increase 
of uric acid in the blood, and 36 or 38 who had senile deafness with increase of uric 
acid in the blood. Berberich believes that nerve deafness can be differentiated from 
senile deafness, in that senile deafness presents a cholester#mia and an arcus lipoides 
on the tympanic membrane similar to the arcus lipoides on the cornea. He describes 
the arcus myringis as a half-moon, greyish-white crescent, usually limited to the 
lower part of the tympanic membrane. Berberich found that such cases had a raised 
blood-pressure and suffered from vertigo, fullness in the head and tinnitus. He does 
not consider that people over 60 suffer from an increase of uric acid; that is a 
disease of patients between 40 and 50 years of age. 

Berberich believes that senile deafness is an illness, independent of age, which is 
caused by faulty metabolism of cholesterin. The important points in diagnosis being 
an arcus myringis, an arcus cornea, and a cholesteremia with, in more than half the 
cases, a hypertonia. 

He employs calcium diuretin, 1 to 2 tablets t.d.s., and the result is that after 
four or five days the blood-pressure is lowered and the hearing is better. The 
diuretin acts on small vessels by dilating them, and the calcium acts on the 
sympathetic system as a tonic, and so relieves the spasm, and, moreover, the 
cholesterin level in the blood is influenced by this treatment. 

If a more powerful therapeutic agent is necessary, rhodan is employed, for 
cholesterin contracts the peripheral blood-vessels whilst the diuretin and rhodan 
dilate them. 

One patient of mine, aged 59, not included in this series, complained of vertigo 
and deafness, loss of low notes and shortened high notes. Right ear plus-minus 
Rinne, left ear negative Rinne B.C. good, showed 457 mgm. of cholesterol per 100 c.c. 
(normal 160-200 mgm. per 100 c.c.). 

Another man, aged 64, complained of deafness and had loss of low notes, 
shortened C, and C;, negative Rinne, absent A.C. and B.C. for watch and short B.C. 
for A; and showed an arcus lipoides on the cornea and drum. 

Professor Baker, in a private letter, has referred to a series of experiments on 
rabbits in which the administration of thyroid or iodides prevented the development 
of a very high blood-cholesterol which was normally produced by feeding these 
animals on cholesterol, and, as regards diet, he recommends a more or less 
vegetarian diet with the omission of eggs, and food known to contain cholesterol. 

As regards physical therapy: Voss has been using the U-rays of Mulvert as a 
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treatment of deafness from the various causes. What was conspicuous in the results 
was the moving-down of the low notes, but less frequently did they notice the 
moving up of the high tones. In several patients tinnitus was decreased. He 
quotes the case of a man aged 62, suffering from senile deafness, in which there was 
a considerable improvement of hearing for whisper and also a moving up of the 
upper tones. He also quotes the case of a woman, aged 67, in which conversation 
improved with simultaneous moving down of low tone-limit to the normal, while 
the upper tone limit on the left remained unchanged, but on the right moved up. 

Hegener, of Hamburg, says that Mulvert’s apparatus is merely an industrial 
catch-word and that he (Hegener) could produce as high frequencies with a Galton 
whistle. He attains these high frequencies by strapping a Galton whistle attached 
to a Siegle speculum to the patient’s head. Voss, in employing frequencies ranging 
between 16,000 and 70,000 Hertz, has found that 30,000 Hertz is the most 
effective. Mulvert also now recommends the use of frequencies of 20,000 or 30,000 
Hertzian waves. Hegener says that such frequencies as 20,000 to 30,000 lie 
within the reach of our hearing, whilst Mulvert believes that everything above 
15,000 to 18,000 cannot be heart. 

Hegener’s contention, thus, is that he can reach 30,000 and 60,000 Hertz waves 
on an Edelmann-Galton whistle and that these frequencies are audible and so we 
can test the efficiency or non-efficiency of these waves without employing the 
expensive Mulvert U apparatus. Hegener considers that sound energy is trans- 
formed into heat and so the action of these high-frequencys ounds is the same as 
diathermy. 

Finally we come to the consideration of hearing-aids. 

Formerly old-age deafness could only be alleviated by a non-electric hearing-aid 
consisting of tubes to collect sound, inserted in each ear and in contact with the 
bone, connected over the head by a watch-spring. The drawback to these was that, 
although they could be concealed by young ladies, elderly people with scanty hair 
were unable to conceal them, whilst if worn by men, their concealment was 
impossible. For men, single-ear cornets prove useful. Apart from their visibility, 
these ear-phones increase the hearing and prove a comfort to the patient’s relatives. 

Then an effort was made to produce electric aids which intensified the high notes 
by introducing hard and soft carbons. Thus in Rein’s aids for mixed deafness, we 
use one hard and one soft carbon. If high notes are lost we use two bard carbons 
and one soft one, whilst when the low notes are lost we use two soft carbons, and 
one hard one, or we may even use three soft carbons if the low notes have gone and 
the high notes are good. One can thus examine one’s patient and then insert the 
necessary carbons oneself. 

The drawback to most carbon microphones is the fact that adventitious sounds 
are easily produced and are annoying. The disadvantage of all electric aids is that 
they appear to be too loud. One elderly patient will be quite satisfied with an 
“ Acousticon ”’ whilst another will find that much too loud and prefer an “ Ardente.” 
The important point is that the patient must wear the aid for a week before 
buying it. 

The best hearing-aid consists of three valves worked by a 60-volt dry battery 
and a 2-volt wet battery, in which sound is introduced into both ears. High notes 
are introduced into the good ear, whilst that part of the scale necessary for conver- 
sation is introduced into the deaf ear. This particular aid can also be combined 
with a wireless set, so as to educate the deaf. 
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Dr. Albert A. Gray: The changes responsible for the deafness of old age are to 
be found in the cochlea and cochlear nerve. The structures of the middle ear show 
no noticeable departure from the normal, there is no change to be found in the bony 
capsule of the labyrinth and the stapedio-vestibular articulation is normal. The 
condition, therefore, so far as pathological changes go, shows no relationship to 
otosclerosis. 

Ina typical case of senile deafness there are considerable changes in the structure 
contained within the ductus cochlearis. The membrane of Reissner is depressed 
and consequently may lie in contact with the upper surface of the tectorial membrane 
and organ of Corti. In more advanced cases this depression of the membrane of 
Reissner becomes marked and the membrane may come to lie in contact not only 
with the tectorial membrane and organ of Corti but also with the basilar membrane 
and the outer wall of the ductus cochlearis, including the stria vascularis. In this 
latter condition, therefore, the ductus cochlearis itself is completely obliterated. 

In the early stages the hair-cells of the organ of Corti appear to undergo 
degeneration before the rods of Corti, and this stage is associated with that depression 
of the membrane of Reissner alluded to above. As time goes on this disintegration 
of the hair-cells becomes associated with disappearance of the rods of Corti, and the 
whole organ of Corti becomes reduced in size and flattened until it is represented 
only by a gentle bulging on the upper surface of the basilar membrane. 

While these changes are going on in the ductus cochlearis and the structures 
contained therein, the nerve-cells of the ganglion spirale begin to show signs of 
degeneration. These changes do not appear to be associated with round-cell infiltration 
or dilatation of the blood-vessels, or any of the signs of even mild inflammatory activity. 
The nerve-cells simply appear to die and disappear; and consequently the places 
which they occupied remain in the modiolus as open spaces, unfilled by round-cells or 
fibrous tissue. When the cochlear nerve is examined it is found that the neuro- 
keratin filament of the medullary sheath has undergone retrograde changes, and to a 
large extent disappears, whereas the axis cylinder is still present. But whether the 
latter is capable of functioning is doubtful. 

A fact which is of great interest and significance is the order in which the 
degenerative changes in the cochlea progress. In the apical region the degenerative 
changes appear later than in the basal whorl, and it is to be observed that a gradual 
increase in the pathological changes occurs on descending the cochlea from apex to 
base. Furthermore, the same gradual change takes place in the ganglion spirale, 
the nerve-cells remaining fairly numerous and normal in appearance in the apical 
portion of the modiolus when they show signs of marked degeneration and have to a 
large extent disappeared from the basal portion. 

As regards the stapedius and tensor tympani muscles, it is interesting to observe 
that these show no sign of degenerative change even when the deafness has reached 
an advanced stage. 
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Dr. Hinds Howell: I include as part of the syndrome of senile deafness two 
common accompanying symptoms, namely tinnitus and vertigo, and I assume that. 
the senile period begins at the age of 60, although this is quite an arbitrary and 
frequently erroneous assumption. It begins much earlier in some cases and a good 
deal later in others. 

There is, 1 think, no single or particular quality of deafness which can stamp the 
condition as due to age alone, for the auditory apparatus is clearly exposed to the 
ravages of time at many points—loss of elasticity in membranes, tympanic or 
basilar, defects in the articulations of the ossicles, and vascular troubles whereby 
the nutrition of the cells in the cochlear or cerebral cortex may suffer. I suppose 
that nerve-fibres, apart from any changes in their ganglion-cells, are likely to be 
affected to a minimal degree, there being, so far as I know, no alteration in the 
conductivity of old, as compared with younger, nerve-fibres. 

The best approach to the subject from the standpoint of the physician is to 
consider in what type of case one requires help from one’s otological colleagues. 
One example of the kind readily occurs to me :— 

A lady in her seventh decade, who had become increasingly deaf since 
about the age of 55, began to suffer from attacks of giddiness. These varied in 
severity from.a slight vertiginous feeling to an attack of such severity that she would 
have fallen had she not hung on toasupport. The more severe attacks were not very 
frequent. There was never any vomiting. Tinnitus she had had for some years, 
Now this patient, on examination, was found to have what I took to be a 
middle-ear type of deafness. She had undoubted arteriosclerosis, and her blood- 
pressure was 190/120 mm. Ug. 

The question asked was, naturally, ‘‘ What is the cause of the giddy attacks, and 
what can be done about them ?’’ The attacks were never typically those of Méniére’s 
syndrome, and in my opinion were due to arteriosclerosis of the cerebral vessels. The 
aural surgeon whom I consulted was inclined to agree with this view. Subsequent 
events suggested that it was correct, as the patients’ memory rapidly deteriorated, 
and she died two or three years later from cerebral thrombosis. 

I imagine that arteriosclerosis may produce giddiness, either from its general 
effect on the brain or from a local effect on the labyrinth. But when the effect is 
temporary and intermittent it may in any particular case be exceedingly difficult to 
say with certainty whether the symptoms are due to a local labyrinthine condition 
or to a cerebral cause. I should think that in the labyrinthine case, there would 
be a more definite sense of rotation or falling—combined, perhaps, with nystagmus, 
whilst in the case of cerebral arteriosclerosis, a sense of dizziness rather than true 
vertigo would be more likely to occur. It is a matter of considerable importance in 
prognosis to determine whether the symptoms are due to arteriosclerosis or to 
some other local cause, for in the arteriosclerotic cases giddiness may be the 
prelude to memory defects, at least, and to vascular accidents, frequently, in the not 
very distant future. 

I have taken vertigo as being part of the condition which we are now considering 
and tinnitus I should also regard as properly within the scope of the discussion. 

I have frequently required help with cases in which the patient has complained 
of “noises in the head.” Asa rule, the patient with tinnitus refers this to one or 
both ears. But on occasion they will say that the noise “is in the head” and not 
inthe ear. I exclude from this group of cases those rare occasions when an arterio- 
venous aneurysm may give rise to a sound audible by the patient ; these are usually 
traumatic and there is seldom any difficulty in finding the cause of the noise. The 
noises in the head to which I refer are not intermittent and do not vary with the 
pulse-rate. They consist, as a rule, of buzzing or ringing sounds, and they cause the 
unfortunate patient great distress. It is important to get the opinion of the aural 
surgeon as to whether these noises have their origin in connexion with a deaf ear or 
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not. I think they may have had their origin in some cases in an aural abnor- 
mality, but after that, at least on occasion, they become hallucinations and may 
be the prelude to more systematized auditory hallucinations in the shape of voices. 

I have in mind the case of a man whom I saw at the age of 71. He had been 
deaf and complaining of tinnitus for some years when the noises in the head started. 
He became increasingly obsessed and introspective with regard to them and 
ultimately became insane. 

In my experience of this type of case, no patient, so far as I can recollect, has 
ever benefited from any local treatment to the ear. The patients are always in 
danger of developing a severe psychoneurosis and not infrequently become definitely 
“mental.” Similar in this respect are those cases in which senile deafness is 
accompanied by severe tinnitus and local treatment having produced no improve- 
ment, the physician is asked to do what he can to help the patients. It may be 
that they are arteriosclerotic and hyperpietic. Treatment properly planned for 
the amelioration of these conditions may help the patient to some extent, but this 
is not the place to discuss the details of such treatment. If the patient is a heavy 
smoker, he would be wise to give up the habit. Small doses of luminal—gr. } two 
or three times a day—may be helpful. 

In the event of remedies such as these producing inadequate relief, the question 
of operative treatment must be raised, in the hope that destruction of the labyrinth 
in an already useless ear may give relief and cause a cessation of the tinnitus. 
There is, however, no certainty that it will: do so, but there are cases in which the 
mental condition of the patient makes it imperative to attempt to procure relief 
along these lines. 

I have already mentioned the difficulties which the physician may have in 
connexion with an arteriosclerotic patient who has symptoms which may be 
referable to the ear and are not necessarily the result of arteriosclerosis, and the 
converse is, of course, true, namely that the otologist may have a patient with aural 
symptoms which may be due to arteriosclerosis. He will then require the co- 
operation of a physician to help with medical treatment of the patient’s arterio- 
sclerosis, in addition to such local treatment as he may consider desirable. 

I have also referred to the fact that the patient with senile deafness and 
tinnitus may develop psychoneurotic symptoms. The possibility of helping such 
patients depends to a large extent on their capacity to develop a philosophical out- 
look on their condition and the extent to which one can assist them to do this. 
These who have already developed a severe psychoneurosis are unlikely to be helped 
materially in this way but a good deal can be done for the slighter cases. Restriction 
of tobacco in those who smoke excessively, and, if it is possible, lightening their 
responsibilities and anxieties, will also be helpful. 

There are a few conditions of medical, rather than otological, interest, which may 
give rise to aural symptoms in elderly patients. Paget's disease (osteitis deformans) 
may possibly affect the auditory nerve within the temporal bone, as the result of 
its characteristic changes; diagnosis of this disease does not usually present 
much difficulty, when the bones of the skull are involved. Aortic incompetence 
may cause tinnitus and vertigo, whilst certain diseases of the blood—-anwmias and 
the leukemias— may do the same. None of these are, however, likely to cause much 
difficulty in diagnosis, since they are usually only too obvious, for reasons quite 
unconnected with the ear. 

Syphilis at this age is unlikely to cause symptoms, though the possibility of its 
doing so should be borne in mind, and the same is true of cerebral tumours, 
particularly of those involving the eighth nerve. They are rare after the age of 60. 

I think it is clear from what I have said that there are many cases in which 
there is need for close co-operation between otologist and physician. The physician 
can only help in ameliorating the deafness by treating the patient for arterio- 
sclerosis, hyperpiesis, or such conditions as anemia, aortic disease, etc., or by 
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sedatives combined with psychotherapy to help in the treatment of psychoneurotic 
symptoms. The time is, I am afraid, unlikely to come when the aural surgeon, like 
a modern Aladdin, will be able to offer new ears for old, but I am hopeful that in 
the future there may be found more ways than appear to exist at present for the 
amelioration of the syndrome of senile deafness. 


The President said that the characteristic which had always impressed him 
about senile deafness was the rapid aural fatigue of presbyacusis. The hearing 
was helped temporarily, by very slight massage. Anything approaching heavy 
massage, however, increased the degree of deafness. 

Had Dr. Gray noted many changes in the vessels in cases of the kind now being 
discussed ? 


Sir James Dundas-Grant said that Mr. Thacker Neville had referred to the article 
by Berberich (Zeitschrift fiir Hals-, Nasen- und Ohrenheilkunde, xv, 413; Abstract, 
Journ. Lar. and Otol., xlii, 351), which dealt with the subject of hypercholesteroleamia 
in thesecases. On that there were many differences of opinion, but Berberich con- 
sidered that this condition of the blood constituted a large element in the production of 
old-age deafness. It would be found to cause high blood-pressure, and in experiments 
actual contact of cholesterin with the muscle-fibres of blood-vessels caused them to 
contract. The experiment could not be literally applied to the human subject. The 
subject was now being worked at in France, and some writers attached much value 
to it (Azérad and Deparis, Bull. Gén. de Thérapeutique, Tome 185, No. 1, 1934, 
p. 27). He did not know how the treatment recommended would commend itself 
to some people, as stress was laid on the necessity of avoiding articles of food rich 
in cholesterin, such as brains, yolk of egg, sweetbreads, kidney, liver, and 
fats generally. For the raised blood-pressure rhodan and calcium-diuretin are 
recommended. 

In a monograph written last year on the cholesterol diathesis, Dr. Parkes Weber 
associated the hypercholesterolemia with xanthelasma and other skin troubles. A 
patient of his (Sir James’s) had xanthelasma of the upper eyelids, with arcus 
lipoides of the tympanic membrane and marked arcus senilis of the cornea. 

He (the speaker) considered that tympanic and Eustachian tube troubles should 
be treated before it was concluded that nothing could be done for the patient who 
had senile deafness. Treatment through the nose was of the utmost importance. 
Menthol drops, to which a little ephedrine was added, were useful, as was also the 
use of some form of Politzer’s inflator such as the one which he (Sir James) had 
devised. 

He urged that otologists should not arrive at the diagnosis of senile deafness 
burriedly. In one apparently typical case the patient had suffered from indigestion, 
and treatment for that had rendered his hearing as good as before. 

The cautions uttered by Dr. Hinds Howell were very interesting. In one of his 
(the speaker’s) cases the tests had been somewhat anomalous, and there was a slight 
disturbance of speech, similar to that noted in bulbar paralysis. It was, however, 
pseudo-bulbar paralysis, apparently a disturbance of the cortical centres on both 
sides, owing to raised blood-pressure. 


Mr. Sydney Scott said he believed that this was the first time that members 
of the Section had had the opportunity of seeing sections of the decalcified labyrinth 
from cases of senile deafness. Judging from the sections, there appeared to be 
deficiency of endolymph. He asked whether Dr. Gray thought the primary 
cause of degeneration of nerve, and of deficiency of endolymph, was in the stria 
vasculosa. 

Possibly the biochemist of the future might find a means of influencing the stria 
vasculosa at an early stage! 
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Mr. Alexander Tweedie said that presbyacusis had been adopted as a con- 
venient term to represent a type of deafness which, he suggested, should be confined 
to cases in which the pharynx, nasopharynx, and aural fundi were normal, and in 
which there were normal responses to the Weber, Rinne and Gellé tests, a retention, 
or only slight reduction, of the lower-tone limit and a definite reduction of the higher- 
tone limit by air, whilst the bone conduction for the higher-tone limit was either 
only very slightly affected or else retained. 

This latter point had previously not been recognized until Dr. Womack and Mr, 
Sydney Scott had shown that the bone conduction for the higher tuning-forks was, 
owing to physical reasons, almost negligible. With the introduction of the mono- 
chord, bone conduction for the higher-tone limit, in this type of deafness, would be 
found to be almost unaffected, as he had just said. 

In this connexion he would like to draw attention to a phenomenon which he 
had observed with the use of the monochord. That is to say, in certain cases of 
presbyacusis, perception for some 3,000 to 6,000 D.V. as elicited by transverse 
vibrations, was lost: whilst for the longitudinal vibrations appreciation for from 
6,000 D.V. up to even 12,000 D.V. was often again evidenced. 

He asked if other members had also noted this point which he suggested must 
be associated with some physical fallacy in the use of the instrument. 

He had been much struck by the attention which Mr. Sydney Scott had directed 
to the absorption of fluid in the cochlear duct in Dr. Gray’s sections, and by Mr. 
Scott’s suggestion as to replacement of this fluid. Possibly it was not too fantastic 
to contemplate making use of the endolymphatic sac for this purpose ! 

Could Dr. Gray offer any solution for the retention of the upper tone limit by 
bone conduction in presbyacusis, and, had he included investigation of the 
vestibular nerve apparatus in the case which he had just demonstrated ? 


Mr. Michael Vlasto said it was seldom that members had an opportunity 
of discussing a morbid condition from which some of them were themselves sufferers. 
Several of those present came within the ambit of that remark, and it would be 
interesting to have their sincere testimony as to what form of treatment—if any— 
they had found to alleviate their deafness. It served no useful purpose to deal out 
contentious theories about the value of this or that form of treatment. These might 
be accepted in the case of morbid conditions of which members had no personal 
knowledge. But a number of those present had personal knowledge of the 
condition under discussion. Would they say what they had been able to do 
for themselves ? 

In his own case, unfortunately, he had not been able to give relief, nor had he 
noted any relief administered by others. He saw his ‘‘ anno Domini’’ patients only 
once and admitted that in spite of his attempts to give them a happier outlook on 
life, they left him somewhat discouraged. 


Mr. Herbert Tilley said that he had hoped to hear of some helpful suggestions 
with regard to the treatment of chronic, slowly progressive nerve deafness in other- 
wise healthy men and women. 

The prognosis of the treatments which had been suggested would not appear to 
be encouraging in view of the degenerative changes in the auditory nerve expansions 
which had been so clearly demonstrated in the beautiful sections shown by 
Dr. Albert Gray. ; 

Aural surgeons would agree that any factors producing general nerve exhaustion 
tended to increase an existing nerve deafness and therefore treatment should be 
directed to the improvement of general—rather than local—conditions. In this 
connexion, he quoted the case of a woman, with a very low blood-pressure, in 
whom nerve deafness was associated with tinnitus and such severe attacks of 
vertigo as to confine her to her bed for many days at a time. This symptom 
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could always be quickly relieved by one of the ergot preparations and the abeyance 
maintained by appropriate treatment of the hypopiesia. Mr. Tilley also referred to 
what he had often termed ‘domestic deafness "—in which husband and wife 
experienced a difficulty in hearing one another, although they agreed that it 
did not seem to prevent either of them from hearing a third person who might 
be present ! 


Mr. C. P. Wilson said that there was no cure for this type of deafness, so 
that treatment must be symptomatic and palliative. 

One symptom which had not received its due amount of stress in the discussion, 
and of which probably 90% of the patients complained, was a lack of understanding 
of what was said; it was not that they could not hear, but rather that they could 
not understand what people were saying. It was this that caused patients the 
greatest amount of social distress. 

There were probably two causes. One was the local cause, i.e. a degeneration 
in the cochlea, which was responsible for the diminution of actual hearing power, 
but he thought there must also be some cerebral or central degeneration and owing 
to this, complicated sounds such as speech were less clearly heard than they 
otherwise would be. 

Many things could be done for these people, apart from endeavouring to improve 
the hearing. The most potent adverse factor was noise. Jn one’s consulting-room 
a patient would say that he could hear and understand quite well what was being 
said, as it was quiet, especially if speech was slow and the enunciation clear. 
Rapidity of speaking was confusing to them. Not more than one person should 
speak to them at the same time, and slowness of speech should be the rule. 

Another way in which these patients could be helped, especially if one ear was 
worse than the other, was to tell them, when at church or in the theatre, to place 
some cotton-wool in the worse ear and sit with the good ear towards the speaker or 
the stage, cupping this ear with the hand. By this means many adventitious 
sounds were cut off or diminished, and the closer such a patient sat to the speaker, 
the better he would hear, not because the sound was louder, but because there 
would be less adventitious sound between them. 

With regard to the question of fatigue, the more tired a person was, the less 
quickly he would understand a conversation. Hence it was well to advise such 
patients as were now being considered to take a couple of hours’ absolute rest before 
going to a dinner or other special event, as they would thus feel at their best 
afterwards. A small dose of strychnine was also beneficial at such a time. 


Dr. Albert Gray (in reply) said that he was unable just now to answer the 
President's question concerning the presence or absence of arteriosclerosis in the 
vessels in these patients. It must be remembered that during the preparation of 
a temporal bone, the specimen had to be passed through many chemical solutions, 
and that arteries had no muscular coat on their passage through bone. But it 
should not be difficult to ascertain whether there were such changes in the artery 
of the basilar membrane. 

In answer to Mr. Sydney Scott: he believed this was the first occasion on which 
sections from a case of senile deafness had been shown in this country. He thought 
it probable that a deficiency of endolymph caused a falling of the membrane of 
Reissner. The perilymph was under intracranial pressute, and if the endolymph 
was not secreted the pressure would depress Reissner’s membrane. It was curious 
that in old age the changes in the ductus cochlearis, though so different from those 
in otosclerosis, were similar to those seen in deaf-mutism. He would need to 
do further research before he could say whether the deficiency in the secretion 
of endolymph was primarily a loss of secreting power or was due to nerve 
influence. 
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He had no explanation to offer for high notes being very fairly heard by bone 
conduction, except that they might possibly be forced vibrations of lower frequency 
produced in the skull by those of the note employed in the instrument used for 
testing. 

CASES 

Chronic Effusion into Right Middle Ear: Retrobulbar Neuritis in 
Right Eye.—E. A. Peters, F.R.C.S. (President). 

T. B., a man, aged 65. 

Past history.—Thirty-five years ago had attack of Bell’s Palsy. Twenty years 
ago right frontal sinus was opened (Mr. Lake). 

December 12, 1934: I saw him on account of five days’ deafness in the right ear. 

Hearing : right ear $%, c on mastoid #§ ; left ear 73, with value of middle ear }%. 

The drum was inflamed, and the lower part moved heavily when the pneumatic 
speculum was applied—a very characteristic sign of effusion. I applied varying 
degrees of suction through a Weber-Liel catheter, and drew off only two drops of 
serous fluid. Under cocaine anesthesia I incised the drum, parallel to the lower 
margin and applied suction. About twenty minims of serum came away suggesting 
that the mastoid system was full of fluid. The incision has been repeated three times, 
with diminished escape of fluid on each occasion ; at the last incision the drum was 
three times as thick as normal. 

January 26, 1935: Retrobulbar neuritis was diagnosed in the right eye; the 
patient had gradually lost sight. Dr. Salmond found dullness of both antra and 
ethmoidal regions, but no evidence of sphenoidal trouble. I opened up the right 
frontal sinus intranasally and found a little pus; I also opened the maxillary 
antra and the sphenoidal sinus, but found no pus. At present there is no change 
in the vision. 


Three Cases of Malignant Disease of the Ear.—Sypnry Scort, M.S. 

I.—Squamous-celled carcinoma of the floor of the right external meatus, involving 
the subparotid region, pharynx and soft palate: following chronic suppurative otitis 
media. 

Mrs. R., aged 37, had discharge from the right ear ever since childhood. Since 
last October she had pain in the head and swelling increasing immediately below the 
right pinna. It was becoming increasingly difficult to open the mouth. There was 
a swelling of the right side of the fauces. 

Occupying the right external auditory meatus, was a growth which was micro- 
scopically proved to be squamous-celled carcinoma. 

The growth was explored on 6.2.35 and found to be inoperable. The exploratory 
incision healed, and the red-cell blood-count during treatment has risen from 
4,300,000 to 5,400,000. Deep X-ray treatment was given by Dr. Levitt, but the 
patient refuses to persevere with this. 

II.—Squamous-celled carcinoma of external auditory meatus, following rodent 
ulcer; treated by diathermy and Thiersch graft. 

William H., aged 61. Twenty-six years ago a rodent ulcer of the face 
appeared over the left cheek and parotid region. It healed after X-ray treatment 
and remained well until three years ago, when the ulcer reappeared in the infra- 
orbital region, and spread to the pinna, destroying the tragus and concha. 

Histological examination showed that the new ulcer was squamous-celled 
carcinoma. There was no middle-ear disease, and no cervical glands were palpable. 

July 18, 1934: Diathermy excision of auricle and cheek removing area of 4 in. 
by 5in. August 8: First Thiersch graft. August 22: Erysipelas of face and scalp. 
Raw areas 2 in. in diameter. September 27, 1934: Second Thiersch graft, (Section 
7003). October 17: Second diathermy (Section 7075). No remains of malignant 
disease. November 8: Third Thiersch graft. November 24: Healed. 
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III.—Squamous-celled carcinoma grafted on lupus vulgaris of the face and 
external auditory meatus: treated by radiwm and diathermy. 

James M., aged 36. Old-standing lupus vulgaris of parotid region of the face. 
Admitted to St. Bartholomew's Hospital February 2, 1932, under the care of Sir 
Charles Gordon- Watson. 

There was an ulcer, 4cm. X 9 cm. in diameter, over the right pre-auricular region. 
Histological examination proved this to be squamous-celled carcinoma. 

The patient was treated with radium needles, inserted by Mr. Naunton Morgan, 
and the ulcer healed. 

In July 1932: Readmitted with a sloughing growth at the entrance to the 
external auditory meatus. Sir Charles Gordon-Watson transferred the patient to 
the exhibitor for excision by diathermy. 

Histological examination showed that the area treated by radium was free from 
growth, and that the ulceration within the meatus was typical squamous carcinoma. 
As this proved to be more extensive in the meatus than appeared on the surface, 
the whole of the auricle and cartilaginous meatus was excised with the diathermy 
knife. The area healed by granulation without grafts, leaving the meatus open, and 
tympanic membrane intact. 

March 1935: No recurrence, 


Discussion.—Mr. F. C. W. CAPPs asked whether there were any signs of gland involve- 
ment in the last two cases. Was it Mr. Scott's intention to treat the glands by deep X-ray 
therapy, or should a block dissection be carried out ? 

Mr. SYDNEY Scorr (in reply) said that the cervical glands had not been separately dealt 
with; in these two cases only the glands of the pre-auricular region, connected with the 
parotid, appeared to be involved. 

Nor had the cervical gland been involved in a patient from whom he had completely 
excised the external auditory meatus on account of squamous-celled carcinoma, in 1917, and 
who was still alive. 


An Uncommon Type of Bezold’s Mastoiditis—Sypnry Scott, M.S. 

In Bezold’s type of mastoiditis, in which suppuration spreads from the apex of 
the mastoid into the cervical tissues, the abscess formation is usually beneath the 
sternomastoid muscle. 

Cervical suppuration, which sometimes follows surgical drainage of the mastoid 
cells, with or without complete removal of the apex of the mastoid process, is 
likewise confined to the upper region of the neck, whether within or beneath the 
sternomastoid. 

It is rare for suppuration within the upper part of the sternomastoid to extend 
rapidly downwards, involving the whole length of the muscle sheath. Such an 
event is well recognized in the case of the psoas abscess associated with tuberculous 
disease of the spinal column, but it is so uncommon in cases of pyogenic infections, 
especially those involving the mastoid region, that the following example is worthy 
of record. A case came under the care of the late Mr. Cumberbatch at 
St. Bartholomew’s Hospital about twenty-seven years ago, and Mr. Tilley recollects 
that the late Professor Luc described a somewhat similar case. 

The following report is taken from notes made by Mr. Cope, house-surgeon in 
the Ear Department of St. Bartholomew’s Hospital :— 

The patient, Ernest F., aged 34, admitted January 21, 1935, complaining of pain 
in, and discharge from, the left ear, of foar weeks’ duration. 

The left tympanum exuded a scanty amount of muco-pus, the tympanic 
membrane and the lining of the fundus of the external auditory meatus were 
swollen. There was tenderness, but no swelling, over the apex of the mastoid. The 
patient looked pale, and had the puffy face, dry skin, and broad fingers suggestive 
of myxedema. The temperature was not over 99°2°F. Pulse 80/90, respirations 
25 per minute. 
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Blood examination : Total leucocytosis of 14,000 cells perc.mm. Wassermann 
reaction negative. X-rays showed cloudy apical air cells. 

23.1.35: Mastoid opened freely (8S. S.). Pus, under tension, released from large 
apical cells. The infection was found to be No. 3 type of pneumococcus in pure 
culture (Dr. Stuart Harris). 

Within a few days, the tissues of the neck and face became swollen and the 
sternomastoid formed an elongated prominent tender swelling down to the sternum. 

30.1.35 : Incision into lower third of sternomastoid sheath made, by the 
house surgeon, who found a purulent track extending the whole length of the 











An uncommon type of Bezold’s mastoiditis, with infra-clavicular abscess. 


muscle, which he drained. Four days later, there was cedema over the left pectoral 
region from the mid-line to the axilla. 

4.2.35: A bulla, three inches in diameter, appeared in the skin over the breast; 
the skin and deep fascia sloughed, exposing the pectoralis major. Apparently the 
infection had spread in the sternomastoid sheath along its tendon to the manubrium 
of the sternum—thus penetrating the pectoral deep fascia—and had spread over 
the outer surface of the pectoralis major. (See photograph.) 

Blood-transfusion was carried out by Mr. Cope on February 2, 1935. The 
patient is now recovering. 
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Section of Tropical Diseases and Parasitology 
President—P. H. MANSON-BAHR, D.S.O., M.D. 


[March 7, 1935} 


Experiences in the Surgical Treatment of Lymphoedema. 
By ArcHiBpALD H. McInpog, F.R.C.S., F.A.C.S. 


It will probably be agreed by all that our knowledge of the anatomy and 
physiology of the lymphatic system is very inexact. This is not because it has ever 
been regarded as unimportant. Indeed, every doctor is brought, early in his career, 
face to face with the fact that lymphatics play a part of enormous importance in the 
daily life of the individual. A competent lymphatic apparatus is the best protection 
against all those pathogenic irritants to which the body is constantly exposed, 
incapacity of this type of tissue lowers bodily stamina and vitiates the powers of 
resistance defence and repair. Investigation of the structure and function of the 
lymphatic system teems with obvious difficulties, nevertheless no field offers better 
opportunities for the research worker to-day. 

As an introduction to that phase of the subject with which I intend to deal, I 
will recall, therefore, a few of the more fundamental facts of the lymphatic 
mechanism. 

With the exception of the placenta, all tissues and organs possessing blood- 
vessels also possess lymphatic vessels. Epithelium, cartilage, the cornea, and the 
crystalline lens, which have no blood-vessels, have no lymphatic vessels. The brain 
and spinal cord are drained by the perivascular Virchow Robbin spaces which are 
not true lymph-channels, With these exceptions, lymphatics arise in the connective 
tissue as endothelial lined and completely closed capillaries whose extremities form 
culs-de-sac, and whose walls are permeable to the fluids of the intercellular tissue 
spaces. These capillaries anastomose freely, forming plexuses which drain particular 
territories. Although the boundaries of these particular territories are fairly well 
known, exact anatomical observations on the completeness or incompleteness of 
anastomosis between the capillaries of these lymphatic territorial units are difficult 
to find. Clinically, valuable evidence on this point is available. 

From the lymphatic plexuses larger lymphatic collecting vessels arise and convey 
lymph to particular groups of lymph nodes. From these in turn larger channels run 
centrally to the main right and left lymphatic ducts, opening into the venous system 
in the neck. The collecting lymphatics are valved and are disposed centripetally 
towards their appropriate lymph nodes. Within them the flow of lymph is normally 
centripetal and is maintained by peripheral pressure—negative pressure in the 
innominate vein and by those other factors which promote the venous return. 
Centrifugal flow is prevented by the valves, which are certainly as numerous and 
important as those in the veins. 

In most situations in the body the networks of lymphatic vessels are disposed in 
superficial and deep systems and there is a very poor and inefficient anastomosis 


June—Trop. Dis. 1 








1112 Proceedings of the Royal Society of Medicine 46 


between the two sets. The most important barrier to the establishment of this 
anastomosis is obviously the presence of fascial planes (fig. 1). 

In a piece of full-thickness skin there is therefore a superficial capillary plexus 
whose precise anatomical connexions with neighbouring plexuses are unknown, and 
beneath this, in the subcutaneous tissue, a system of collecting lymphatic channels 
whose direction is known, but whose anastomotic relations with other collecting 
channels are only vaguely described. One is forced, therefore, to deduce the extent 
and nature of these connexions by experimental methods, or by the clinical results 
of obstructive lesions. 
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Fic. 1.—Schematic representation of the superficial and deep lymphatic systems. 


The effects of obstruction on the lymphatic system.—Experiments in animals have 
done little to solve the question of the character of the obstruction required to 
produce chronic lymphedema, but they do emphasize the enormous power of the 
lymphatic system for regenerating itself and re-establishing a collateral circulation 
in the normal healthy animal, even after the most extensive blockage has occurred. 
This is not surprising when one considers the extreme difficulty of reproducing 1n 
the normal experimental animal any of the chronic cedematous or ascitic states 
which are met with in man, and which have resulted from years of chronic ill-health. 
Thus Reichert showed that complete excision of the iliac and inguinal nodes of 
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dogs and cats did not produce cedema even if ligation of the iliac or femoral vein 
was added to the experiments. Yet the same operation in man has frequently 
resulted in chronic lymphcoedema. 

In further experiments Reichert severed all the structures of the leg down to 
and around the femoral artery and vein, even cutting round the periosteum and 
removing the adventitia of the blood-vessels. All tissues were then approximated 
and healing occurred without infection. Cidema promptly appeared, reached its 
maximum in two days, and began to subside about the fourth day, coincidently 
with regeneration of new lymphatics across the scar. If these new channels were 
again plugged with injections of indian ink, cedema reappeared. After the fourth 
day it was even possible to ligate the femoral vein without increasing the cedema. 
Infection in the scar, however, delayed the regeneration of lymphatics and caused 
persistence of cedema. 

Homans, Zimmerman, de Takats, and others obtained occasional cedema by pro- 
ducing extensive thrombophlebitic and periphlebitic lesions by means of sclerosing 
solutions, and showed that the lymphatic element was more important than the 
venous, as cedema of the leg did not occur unless the lymphatic tissue which 
surrounds the femoral artery and vein was involved. 

Clinically, mechanical obstruction to the outflow of lymph in a centripetal 
direction certainly results in lymphcoedema, the simplest example of this being an 
acute inflammatory reaction. Where the obstruction is peripheral, however, edema 
rarely persists, except in certain situations and under certain conditions. The extent 
and duration of the lymphcedema will depend upon the nature, extent, situation, 
and duration of the obstruction, and lastly upon the ability of the individual to 
develop a compensatory lymph circulation or to regenerate vessels to replace those 
destroyed. 

The characteristics of the obstruction.—Pathological examination of any series 
of cases of lymphcedema shows that they may be broadly divided into those in 
which an obstructive lesion can be macroscopically or microscopically identified and 
those in which a demonstrable obstructive lesion cannot be found, or has not, so 
far, been described. 

In the former group are those inflammatory lesions due to varieties of strepto- 
coccal sepsis (elephantiasis nostras streptogenes) and filariasis, and those non- 
inflammatory lesions due to malignant occlusion, surgical removal of lymph nodes, 
or extrinsic pressure. Here the condition is obviously gross obstruction to the 
collecting lymphatics, lymph nodes, and pelvic lymphatics, with its main centre at 
the junction of the extremities with the trunk. The result is dilatation of the peri- 
pheral capillary system and secondary lymphangitis, with endo- and perilymphangitis 
and fibrosis, according to the duration and severity of the disease and the frequency 
of secondary streptococcal attacks. 

Figure 2, p. 48, represents a camera-lucida drawing of the inguinal obstructive 
lesion. The section was taken from a patient with non-tropical elephantiasis nostras 
due to cellulitis and suppurative inguinal adenitis. The specimen shows the femoral 
artery and vein surrounded by a mass of fibrous tissue in which lie embedded the 
thrombosed lymphatics. In this comparatively circumscribed lesion permeable 
lymphatics cannot be demonstrated. 

Figure 3 shows a thrombosed lymphatic vessel from this preparation and is 
characteristic of many to be seen round the femoral artery and vein. 

Figure 4 shows the characteristics of a piece of elephantoid skin. The dermis is 
markedly thickened, owing to the deposition of fibrous tissue which forms a 
rind-like layer. Beneath this lies a thick layer of edematous fat bound together 
by prolongations of fibrous tissue joining it to the deep fascia. In the dermis lie 
the terminal lymphatic plexuses so small as to be demonstrated with difficulty. 
Along the fibrous prolongations which run vertically downwards from the skin, the 
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connecting lymphatics can be traced between the superficial network and the 
subcutaneous connecting lymphatics. The lymphatics, which lie in this subcutaneous 
area, closo to the deep fascia, can easily be shown to be grossly dilated in most 
elephantoid states. Figures 5, 6, and 7 illustrate the nature of this dilatation, and 
the considerable fibrosis which is excited by static lymph. The dilated lymphatics 
are'crammed with cells of the lymphatic series, presumably owing to the fact that 
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Fic. 2.—Camera lucida drawing of the femoral artery and vein entirely obstructed by fibrous 
tissue in which lie the blocked lymphatics. 


the patient from whom this specimen was obtained died in an acute streptococcal 
attack. During the quiescent period the lymphatics are occupied by clear lymph 
under pressure. It is this gross dilatation’ of the peripheral lymphatics in the 
subcutaneous tissue which is largely responsible for the increase in the bulk of the 
elephantoid area. Manson-Bahr and O’Connor have shown tbat the lesion in 
filariasis is also probably central. 
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In the latter group are those non-inflammatory cases described by Allen, in 
America, as lymphcedema precox, occurring in young people, and called in England 
idiopathic lymphcedema, and the congenital type of unknown origin referred to by 
Yates as congenital lymphangiectasis. In this group, too, falls Milroy’s disease, 
otherwise known as congenital and familial lymphoedema. The two last-mentioned 
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Fic. 3.—Completely thrombosed lymphatic from the inguinal region. Marked peri- 
and endo-lymphangitis. 














F13. 4.—Section of a piece of elephantoid skin from the dermis to the deep fascia. 


are rare, but the first is common, particularly in non-tropical countries. Whatever 
may be the cause underlying the condition, one may safely hazard the opinion 
that it is centrally situated, since the effect on the peripheral capillary network is 
identical with that on the former group, namely dilatation of lymphaties with 
lymph stasis under pressure. 
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J Thus it can be seen that in order to produce chronic lymphcdema, obstruction 
must be gross, it must be centrally situated and, as in most cases, it must have been 
present for many years. 























Fia. 5.—Dilated collecting lymphatics filled with cellular lymph. 





























Fic. 6,—Dilated lymphatic surrounded by fibrous tissue. 


Collateral circulation.—The question may now be asked why it is that the body 
is unable to respond by the development of an efficient collateral circulation and so 
carry off the static lymph. The anatomical answer to this is that in certain 
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situations in the body normal anastomoses are so poor that under obstructive states 
they prove hopelessly inadequate. The physiological answer is that a collateral 
circulation may mean a reversal of flow in valved channels—an obvious impossibility 
so long as the valves remain competent. Such situations are at the junctions of 
the extremities with the body, at the root of the genitalia, round the eyelids, in the 
sub-umbilical and midline of the body, and between structures separated by fascial 
planes. Across these boundaries static lymph cannot escape, so that lymphodema 
results when the central channels are blocked. 

The surgical treatment of lymphadema.—To Mr. Sampson Handley goes the 
credit for first realizing, in 1908, the importance of re-establishing the flow of lymph. 
This he attempted to do by the subcutaneous insertion of silk threads in cases of 
lymphoedema of the arm due to malignant obstruction. Walther then tried drainage 
by means of a buried rubber tube leading from the elephantoid limb to the abdominal 
cavity. Both methods gave temporary—but not permanent—relief. Lanz then tried 
to increase the poor anastomosis between the deep and superficial lymphatic systems 




















Fic. 7.—Lymphatic prolongation from the superficial plexus to the deep collecting channels. 


of the lower limb by inserting a strip of subcutaneous tissue between the inter- 
muscular septum and suturing it into holes drilled into the bone. Omitting the last 
step, Oppel and Rosanow repeated this work with encouraging but not outstanding 
results. Kondoleon then removed a strip of oedematous skin, subcutaneous tissue, 
and deep fascia, two inches wide, from the entire leg, medially and laterally, with 
better results. This operation, as modified by Sistrunk, has been practised since 
1912, and its place in the treatment of lymphcedema can now be fairly accurately 
assessed. 

Thus Sistrunk, at the Mayo Clinic, reporting on the end-results in 45 patients, 
claimed 75% of good results. A recent report by Ghormley and Overton from the 
same source, on 55 further patients operated on since 1923, shows the following end- 
results: 6 dead; 8 no improvement; 9 improved Grade I; 5 improved Grade II; 
20 improved Grade III; 7 improved Grade IV. In general, therefore, 50% either 
showed no improvement whatever, or were slightly improved ; while 50% showed 
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considerable improvement. 11% only showed almost complete relief. Although 
these figures are very good compared with others from different sources, they are 
not surgically ideal and one should not remain satisfied with them. 

Furthermore, it must be remembered that all these operations were performed 
on the nonfilarial types of lymphcedema. It is obvious that even when a satisfactory 
anastomosis is established between the superficial and deep sets of lymphatics, the 
presence of a blocked pathway in the deep inguinal glands or in the pelvic lymphatics 
will completely defeat the object of the operation. Only too frequently this is the 
state of affairs, and it is not uncommon to encounter patients in whom a Kondoleon 
operation has been performed without the slightest relief being obtained. 

I now wish to describe—with the permission of my colleagues, Gillies and Fraser 
—another type of operation which I hope will take an important place in the 
treatment of elephantiasis, and I am showing the first successful case operated on 
by the method. 

The operation depends for its success upon the following considerations :— 

(a) Lympheedema is a condition of lymph stasis usually due both to a central 
block and to inability of peripheral lymphatic capillaries to empty their contents by 
means of a collateral circulation. 

(6) The impermeable central block can be short-circuited and a reversed flow set 
up by grafting a bridge of full-thickness skin, containing properly directed, collecting 
lymphatics across the inadequate anastomotic line from the lymphangiectatic area 
to the nearest set of intact lymph nodes. 

(c) Regeneration of lymphatics will occur between the graft and its bed, and it 
will act as a “ lymphatic tap ” to carry off the static lymph to the general circulation. 
To be successful it must act as a drain to the entire obstructed area. 

Taking the lower extremity as our first exercise in the solution of this problem, 
we may note the general distribution of the superficial collecting lymphatics of the 
body (fig. 8). The channels draining into the inguinal nodal centre in a centripetal 
manner include those of the leg, the gluteal region, the lower abdominal quadrant, 
and the genitalia. The channels draining into the axillary nodal centre in the same 
fashion include those of the arm, the shoulder, the back, the lateral wall of the 
thorax, and the upper abdominal quadrant. It is obvious, therefore, that in order 
to tap the lymphatic “lake” and drain it to an intact set of lymph nodes, a strip 
of skin must be found at least from 10 to 14 in. long. Furthermore, it must contain 
longitudinal lymphatics in which the valves are turned in the direction of the flow 
of lymph. Such a piece of skin is available on the arm. 

The surgical problem is therefore the mechanical one of exchanging this 
considerable piece of arm skin for a corresponding strip of thoracic, abdominal, and 
leg skin. 

The steps by which this has been accomplished have been set out by Gillies and 
Fraser. The following is a short history of their case :— 


Case I. 


The patient is a woman of 28, who first noticed swelling of the legs at the age of 24. She 
was admitted to St. Bartholomew's Hospital in 1931 with well-advanced “ lymphodema 
precox,” and, after full investigation and various forms of treatment, Kondoleon’s operation 
was advised and carried out by Mr. Paterson Ross. There was no improvement. In 1933 
she was readmitted in such bad condition that amputation was seriously considered. It 
was then decided to attempt to establish some sort of lymphatic drain for the leg. In order 
to test the question of whether this type of drainage would affect all or only part of the 
cedematous area, the leg was first of all anastomosed. to the arm. The result of this was that 
the edema very largely subsided. Accordingly, in three further stages, a flap of skin was 
removed from the arm and inserted into the body from the thigh to the axillary region, the 
arm being covered with the corresponding flap removed from the body. The last operation was 
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performed in September 1934, and since that time there has been no recurrence of oedema 
in that leg. The right leg still remains cedematcus (figs. 9 and 10). 


This case proves beyond question :— 
(a) That the lymphatic tap is efficient even where definite obstruction cannot 
be demonstrated. 
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Fic. 8.—Direction of the superficial lymph flow to the inguinal and axillary nodal centres. 


(b) That complete drainage of the limb is possible even where the graft projects 
over Poupart’s ligaments a few inches only. 


Case II, 


The second case is worthy of record because in it the operative technique was 
considerably modified and assumed the status of a deliberate procedure. It was 
operated on by Sir Harold Gillies and myself at the Hospital for Tropical Diseases, 
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Fic. 9.—Anastomosis of left arm to left leg. The scar of the Kondoleon operation 
can be clearly seen. 
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It is to be regretted that the patient died, but as the case has played an important 
part in the development of the work, it should be included. 


The patient was a man, aged 52, who developed lymphedema of the left leg after a septic 
lesion of the ankle with cellulitis of the leg and suppurative inguinal adenitis. The oedema 
had persisted for seven years, and was quite resistant to any form of treatment. There had 
been many streptococcal] attacks and the entire leg as far as Poupart’s ligament was markedly 
elephantoid. 
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Fic. 11.—Diagrammatic plan of operation 


The technique of the operation was as follows: A flap of skin, 14 in. by 4 in., was reflected 
from the inner side of the left arm and fitted into the gap produced by the reflection of a 
similar flap on the body extending from 4 in. below Poupart’s ligament to a point 4 in. from 
the left axilla. The body-flap was used to cover the defect in the arm. At the second stage, 
three or four weeks later, it was intended to transfer the arm flap to the body and the body 
flap to the arm. Fig. 11 illustrates these steps graphically. 

On the fourth day a remarkable change took place in the leg. There was a general 
reduction in the tense condition of the skin, and pitting appeared for the first time. On the 
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sixth day it had practically collapsed and the redundant flabby skin could be picked up with 
the fingers. About this time, however, an acute streptococcal infection, involving the whole 
leg and the area beneath the flaps, took place, and the patient died on the eleventh day. Why 
this should have happened is not clear, though one must bear in mind that erysipelatous 
attacks are common in this condition. 

Post mortem, we obtained the interesting specimens [shown] of the localized fibrosis 
and obliteration of lymph-channels round the femoral vessels, together with the peripheral 
dilatation. 


The great interest in this case centres in the fact that drainage began on the 
fourth day, coincidently with the regeneration of lymphatics from leg to graft, and 
thereafter proceeded very rapidly. 

It is much too early to assess the value of this operation in the relief of 
lympheedema. A swallow and a half do not make a summer, and many more cases 
must be dealt with. In its present state it is a procedure which must be regarded 
as of considerable severity and likely to be modified after further experience. 
In particular it must be tried in cases of filarial elephantiasis, in which the 
essential lesion is believed to be identical with other non-tropical forms of 
elephantiasis. It does not, of course, obviate the necessity for reducing the 
enormously hypertrophied masses of tissue characteristic of the later stage of this 
condition, but it may be of use in the earlier stage. 
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Discussion.—Professor H. H. WooLLARD: The general trend of the embryological and 
comparative investigations made upon lymphatics suggests that we can look upon these as 
being a sort of accessory venous circulation. The lymphatics begin in a closed capillary bed, 
having no communications with any other body spaces. There are no stomata opening into 
the lymphatics. By means of larger vessels, provided with valves, muscular wall, and an 
autonomic innervation, the lymph is returned to the venous system in the root of the neck. 
There are no other venous communications, apart from potential openings into the vena 
azygos major (experimentally demonstrated in the cat). 

The embryological evidence that at least some. if not all, lymphatics begin as sprouts 
from the veins—a connexion which is lost subsequently, except for the openings above- 
mentioned, which are acquired secondarily—justifies the assumption that the lymphatic 
endothelium will in all its properties closely resemble the vascular endothelium. 

There are some physiological properties, however, which occasion a certain amount of 
reserve in pushing the similarities too far. The lymphatic endothelium has certain absorp- 
tive abilities which are different from those of the vascular endothelium. The physical and 
chemical differences of lymph from blood-plasma—the different cellular content—the sort of 
portal circulation that occurs with the interposition of the lymph-glands in the course of the 
lymph vessels—the indecision about the phagocytic properties of lymphatic endothelium— 
are points that need consideration in comparing the two circulations. 
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The great amount of experimental work done by Drinker and his colleagues furnishes an 
impressive body of evidence that in certain regions the vascylar endothelium allows salts, 
electrolytes, and proteins to pass through it into the tissue spaces. The salts and electrolytes 
return to the blood-plasma through the vascular endothelium, while the proteins are 
absorbed into the lymph stream by the lymphatic endothelium. 

The classical experiment in which all the tissues of the extremity—except the main 
vessels—were divided and then united, and the limb edema was reduced in four days, 
emphasizes the enormous regenerative capacities of the lymphatics. This regenerative 
capacity is, of course, implicit in more or less degree in every surgical operation. 

It is now known that the superficial lymphatic capillaries are especially abundant and 
contain an active circulation of lymph which, even when the limb is at rest, continues to 
flow. It has been established that coloured material injected into the volar surface of the 
forearm, the limb being on the same level as the heart, reaches the axillary nodes in less 
than ten minutes. 

Material in these superficial lymphatics can spread in all directions, for they form a richly 
anastomosing network. It would seem that these superficial lymphatics are the most 
important and extensive part of the lymphatic system. The inquiries made into the tissue 
changes following lymphatic obstruction show that the changes are most pronounced in the 
integument and subcutaneous tissues, little hypertrophy occurring in the deeper tissues. 

The capacity of these lymphatic capillaries of the sub-epidermal level for draining the 
superficial tissues is strictly limited, as they soon enter the subcutaneous tissues and the 
lymph reaches the larger valved supra-aponeurotic trunk. The precise and detailed anatomy 
of these events in different parts of the body is not altogether satisfactorily known. 

The larger draining vessels are polarized by the valves and these are of sufficient strength, 
normally, to prevent a retrograde injection from being forced past them. Such attempts 
rupture the wall of the lymphatic vessel. These vessels seem to have a long course and to 
anastomose very little amongst themselves. They proceed to focal drainage areas often 
without interruption. These focal drainage areas, whose significance Mr. Sampson Handley 
was one of the first to appreciate, bring about changes in the direction of the flow of lymph 
which, as in the case of the lower part of the abdominal wall, is in an aboral direction. 
Embryology furnishes a partial explanation of the presence of these lymph focal areas, since 
the nodal points at which the lymphatics begin, have certain definite situations, such as the 
jugular region, within the abdomen—where the site is perpetuated as the receptaculum chyli 
—and in the inguinal region. But embryology furnishes no ready explanation for the fact that 
the axillary lymph-glands should be a focal drainage area for the lymphatics of part of the 
trunk. The lymphatics as far up as the level of the clavicle in front and a line outwards— 
from the spinous process of the seventh cervical vertebra, flow not to the jugular region as 
might be expected, but turn round the axillary margins and enter the axillary glands. 

A large body of evidence has been collected by workers in tropical diseases on the subject 
of elephantiasis and its relation to obstructive lymphangitis. If further evidence were 
needed on this problem, it has been recently furnished by Drinker, who has experimentally 
produced the condition of elephantiasis by repeated injections of the lymphatics with silica 
and quinine hydrochloride over a number of weeks. The repeated injections were necessary 
because of the regeneration and the enlargement of existing lymphatic channels. Eventually, 
however, the condition was reproduced in all its details. The limbs of the experimental 
animals showed the enormous dilatation of the tissue-spaces with a fluid rich in proteins, the 
albumin-globulin ratio being the same as that of the plasma. The lymphatics were dilated, 
the fibrous tissue of the subcutaneous region proliferated immensely, and lymph flowed out 
when the integument was broken. In addition, these elephantoid limbs were subject to 
repeated inflammatory attacks. 

To relieve an area undergoing elephantoid changes from lymphatic obstruction, it would 
be necessary to institute a new lymphatic pathway, beginning distal to the obstruction and 
extending far enough to enter anew unobstructed draining area. Such a connexion would 
have to contain sufficient lymphatic vessels to provide a basis for drainage and for new 
lymphatic regeneration and expansion when union with the pre-existing lymphatic pathways 
occurred. 
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Professor F. R. FRASER said that the decision to employ plastic surgery in the treatment 
of the case that had been shown, and the particular type of operation utilized, were the out- 
come of numerous consultations and discussions among the physicians, surgeons, and 
anatomists, and many valuable suggestions had been received from colleagues and from 
visitors. The success of the operative procedures of Sir Harold Gillies was an example of 
the benefits of team work. 

One of the main problems had been to decide whether the lymphatic obstruction was 
confined to the inguinal region, or whether a diffuse involvement of the finer lymphatics of 
the limb was also present. In an attempt to answer this question 2 mg. of phenol-red were 
injected subcutaneously on different occasions into: (1) the upper arm; (2) the left thigh: 
and (3) the left calf, and the amount of dye excreted in the urine during the next two hours 
was estimated. The result showed that the excretion was markedly diminished when the 
dye was injected into the thigh or the calf, compared with that when it was injected into 
the arm, but that the amounts excreted were the same when the thigh and when the calf 
were the sites of injection. This appeared to indicate that absorption of the dye was as good 
from the calf as from the thigh, and that the peripheral lymphatic channels of the limb were 

not obstructed. 


Mr. W. SAMPSON HANDLEY: Lymphatic surgery has been, and still is, hampered by the 
imperfections of our knowledge of the lymphatic system. Up to about 1860, research into 
the lymphatic system was pursued with enthusiasm, but with the discovery of pathogenic 
bacteria the attention of pathologists was diverted to the study of infection and immunity, 
and many large gaps still remain in our knowledge of lymphatic anatomy and physiology. 
It is a hopeful sign, as indicating reviving interest in the lymphatic system, that we have 
to-night had anatomical and physiological help from Professor Woollard in a surgical 
discussion. 

The attempt of Mr. McIndoe and of Sir Harold Gillies to rationalize the surgery of 
lymphatic obstruction has met with initial success, upon which we shall all wish to congratu- 
late them. Clearly, however, the necessary operations are a severe ordeal, and I suggest 
that in cases in which previous erythematous attacks indicate a micrococcal infection of the 
tissues the risk might be lessened by a previous course of vaccines, either by an autogenous 
vaccine or by a mixed polyvalent streptococcal and staphylococcal vaccine. I have used 
this method with apparent advantage before operating for elephantiasis. 

It is my belief that most of the trunk lymphatics of the limbs run in, or just superficial 
to, the plane of the deep fascia, and I therefore tentatively suggest that the grafts employed 
should include deep fascia as well as skin and subcutaneous fat. 

I am not quite convinced by Mr. McIndoe’s reasoning that in elephantiasis the obstruction 
is entirely centric. In some cases I believe there is a degree of peripheral obstruction as 
well. In cases of lymphcedema it is usual, in my experience, to find a thick layer of 
adventitious fibrous tissue, no doubt the result of a lymphangitis, in the place of the deep 
fascia over the whole of the lymphcedematous area. 

Certainly in tuberculous lupus which sometimes develops into tuberculous lymphedema, 
the initial change is a lymphangitis of the peripheral small lymphatics, and the infection 
and obstruction of the lymph-glands are secondary changes.' 

While I admit that the new operation is more rational in its conception than any of the 
older ones, I do not think it is likely entirely to replace them. 

In the “brawny arm” of breast-cancer, when relief is only required for the short 
remaining life-span of a patient in the grip of a fatal disease, the simpler operation of 
lymphangioplasty which I introduced twenty-eight years ago, seems likely to hold its own. 
Having ceased to be a novelty it has fallen into a temporary disuse which I believe to be 
undeserved. One of my patients, the mother of a young family, resumed her housework 
after the operation and did it for five years before she died of thoracic deposits. Usually, 
pleural deposits terminate life within from a few months to a year of the operation, but this 
is no reason for denying a patient the relief which, in carefully chosen cases, it affords. 

I think that Mr. McIndoe has rather tended to underestimate the value of the Kondoleon 
operation, which, in my hands, has given a high proportion of satisfactory results in cases of 
elephantiasis nostras. Quite recently I operated by this method on an American theatrical 
manager with an unwieldy leg and lymphorrhea. He had been told in New York that 

1 Handley, W. Sampson, ‘‘ Lupus in its surgical aspects,” Ann. Surg., Jan. 1925. Id., ‘‘ The Genesis 
of Cancer ’’ (London, 1981), chap. vi. 
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nothing could be done for him and left a large London hospital because amputation was 
advised. A Kondoleon operation restored the leg to complete functional efficiency, though a 
moderate degree of swelling remained. 


Dr. CARMICHAEL LOw said that the crucial point in any operation for elephantiasis 
of a lower limb, must be the site of the blockage of the lymphatics. If the drainage 
of both sets of lymphatics, the superficial and deep, were blocked, then draining the 
former would not relieve the whole condition, that is if it was assumed, as was commonly 
taught, that there was no anastomosis between the superficial and deep lymphatics through 
the deep fascia. A knowledge of this fact would explain the failure of many of the Kondoleon 
operations performed for elephantiasis. These, to be successful, would require a free passage 
of lymph from the deep lymphatics through the crural canal into the pelvic lymphatics. As 
regards filarial cases, the blockage brought about by the adult parasites might impede the 
whole flow of lymph from the lower limbs, or it might be localized and limited to the lower 
leg below the knee only. One also saw limited areas of elephantiasis in any part of the body 
—scalp, breasts, penis, scrotum, vulva, arms—and pedunculated masses growing out from the 
thighs, etc. Of the many different causes of elephantiasis nostras, he (Dr. Low) had described 
a very interesting case due to carcinomatosis of the pelvic and abdominal glands, following a 
carcinoma of the prostate. 

Every case, either of filarial elephantiasis or of elephantiasis nostras, would have to be 
considered on its own merits and as far as possible the exact seat of the blockage located. 
In favourable cases there was no doubt that the operative procedure which had been carried 
out by Sir Harold Gillies on the case shown should prove of great value and it was an 
important step forward in the treatment of this debilitating condition. 


The PRESIDENT said that he wished to demonstrate briefly the manner in which lymph 
stasis in filariasis was, in his opinion, brought about. He had always considered, and had 
taught, that in filarial elephantiasis of the arms and of the legs the blockage was centrally 
situated, so that a lymphatic bridge, as described by the former speakers, would act as 
efficiently as in non-filarial lymphedema. In filarial lymphedema, lymph stasis was 
brought about by several factors: (1) the filaria worm itself, whether alive and active, or 
whether dead or calcified ; (2) the actual fibrotic changes in the walls of the lymph vessels 
and in the afferent lymphatic spaces in the lymph-glands, due to the toxins given off 
by the filaria, whether alive or dead; (8) a proliferation of the endothelium of the lymph 
vessels, a process which, as he had demonstrated, took place in filariasis ; (4) very exten- 
sive changes in the lymphatic glands themselves, such as focal necrosis, fibrosis, and giant- 
cell formation, and these changes took place in the centrally situated lymphatic glands, and 
were partially due, he thought, to the action of the embryo filaris which collected in masses 
in the substance of these glands where they could be demonstrated in a dying and dead 
condition. These, then, were the main factors 'in the production of lymph stasis, and he did 
not consider that any real stenosis occurred in the thoracic duct itself. The destruction of 
the lymphatic drain, which had been already demonstrated, was quite enough to account for 
the gross lymph stasis in elephantiasis. 


Mr. E. P. STIBBE said he wondered whether the President was really convinced that the 
essential cause of filarial elephantiasis was a central obstruction. He (Mr. Stibbe) thought 
that repeated attacks of lymphangitis (due to the liberated larve, and coinciding with the 
periods of fever), must result in thickening and narrowing of the smaller, more peripheral 
channels. This would mean that there was an important difference between filarial 
elephantiasis and the congenital or idiopathic forms, and would diminish the success of the 
skin-transplantation. 

With regard to the Kondoleon type of operation: This might result in a transfer of the 
drainage of tissue-fluids, not to the deeper lymphatics, but to the blood-vascular system. 
It had been established experimentally that the pressure at the venous end of a capillary loop 
was sufficiently reduced to make it possible for hydrostatic pressure of cedematous tissue to 
cause tissue-ftuid to enter the capillary. Kondoleon’s operation, with bone-trephining, had 
met with success because of the intimate connexion in bone-marrow between blood and 
tissue. 

Mr. McINDOE (in reply) said that the discussion had thoroughly ventilated some very 
important questions in regard to lymphcedema, and much help had been given on which to 
base future work. He wished to make it clear that this operation had been designed to 
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approach as nearly as possible the anatomical and physiological ideal, and it was thoroughly 
realized that in its present state it was a formidable procedure, and would naturally be 
considerably modified in the future. In view of the fact that the principles governing it had 
proved correct, he thought that an avenue for investigation lay in the development of the 
tubed pedicle or direct delayed flap methods. 

He did not in any way intend to belittle the Kondoleon operation, which had a distinct 
place in the treatment of elephantiasis ; but he felt that 50% was a generous estimate for its 
successes, and the standard of success had to be defined as “ very much improved’’ rather 
than “ cured.” There would always be a field for reduction operations in the filarial type when 
genuine hypertrophy of tissue had taken place. 

The question of localized elephantiasis had not been considered at the moment because 
such cases were uncommon. The operation, as designed so far, was meant for elephantiasis of 
a whole extremity, which, after all, was the type of case commonly met with. 

Dr. Carmichael Low’s question in regard to the relief of deep obstruction where the 
central block was complete, was an important one, and would have to be taken into account 
in further work. In all probability a type of operation which combined the virtues of the 
Kondoleon operation with the present technique would overcome the difficulty. 
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An Explosion in Anesthetic Apparatus 


By REGINALD IRonsiDE, B.Ch. 


THE explosion occurred in the anesthetic room at the Royal Masonic Hospital, 
about 6.30, November 14, 1934. 

The anesthetic trolley—which was a modern apparatus with flow-meters for 
oxygen, nitrous oxide, and carbon dioxide—had been in use for two and a half hours 
previously, with oxygen passing over ether. The oxygen was turned off at the 
entrance to the flow-meter but not at the cylinder head. The trolley was being 
wheeled out of the operating theatre into the anesthetic room by myself and an 
attendant in order to start on another case, when a violent explosion occurred. 
The ether container broke into small pieces and two bottles of ether on the other 
side of the room exploded about two seconds afterwards. The theatre attendant 
was knocked down, I was blown over, and so was the Sister, who was cut about the 
face; the patient fell off the trolley and the whole room was a sheet of flame. 
There were actually three explosions ; the swing-doors leading from the anesthetic 
room into the theatre were blown open three times with great bursts of flame. We 
managed to remove the patient and send for the fire brigade, and the fire was soon 
under control. The cylinders of oxygen, nitrous oxide, and carbon dioxide fortunately 
remained intact. 

I think that I should give a few details of the construction of the Royal 
Masonic Hospital building. The floors of the corridors are laid with rubber, the 
anesthetic room and operating theatre with ordinary granolithic flooring. The 
whole building is centrally heated and the degree of relative humidity is very low. 

The air in the anesthetic room and operating. theatre is changed every ten 
minutes by a special apparatus supplying filtered air. The difference in the tem- 
perature of the two rooms is about 10° F.; the sterilizers are steamless and the 
whole atmosphere is exceedingly dry. 

Nurses and cleaners have complained of electric sparks from the food and 
patients’ trolleys. These trolleys are insulated by rubber wheels. On experimenting 
with the patients’ trolleys, it was found that by flicking a towel three or four times 
over the rubber mattress, sparks half an inch in length were produced. This cannot 
be done with the trolley if it is properly earthed. The anesthetic table is on rubber 
wheels and the oxygen had been passing through a metal tube to the ether container 
and thence through a rubber tube to the mask, for two and a half hours before the 
explosion occurred. 

The theory put forward by the Home Office expert (the electrician having found 
that all the plugs, lamps, etic., were in good order and that there was no leakage of 
current from any of the circuits) was that the explosion was caused by either: (a) The 
oxygen passing through the metal tube, or (b) a spark from the patient's trolley. 
The attendant thinks that he might have put his hand on the patient’s trolley to push 
it out of the way when we entered the anwsthetic room with the anwsthetic trolley. 
The Home Office expert also suggested that by bad luck I had attained the highest 
explosive mixture of ether and oxygen in the container. This, I understand, is 
roughly 95% of oxygen and 5% of ether. 
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In the use of ether, ethyl chloride, chloroform-ether mixtures, or ethylene, for 
angesthesia purposes, it is generally known that great care must be exercised to prevent 
the unexpected ignition of the gases or vapours. It is common knowledge that these 
agents form explosive mixtures with oxygen or air, but it is not so frequently 
recognized that nitrous oxide behaves very much like oxygen in this respect. Nitrous 
oxide, as well as oxygen, is an excellent supporter of combustion, as demonstrated 
by the bursting into flames of a glowing splinter when subjected to an atmosphere 
of this gas. 

All of the previously mentioned gases or vapours are commonly used in anesthesia 
and may be present singly or in any combination or proportion. Nitrous oxide and 
oxygen are not explosive used together without any other materials, but in almost 
all of the other possible combinations, an explosive mixture may result. In general, 
in such possible mixtures ignition temperatures are low, explosive limits are wide, 
and the rate of the flame propagation is high. 

The risk may be divided into two classes: That which results from man-made 
appliances, and that which results from the forces of nature. In the first class fall 
the open flame, modern high-frequency equipment and faulty electrical construction. 
I will not discuss this class, as explosions and fires through these causes are fairly 
familiar to us all. In the second class comes static electricity. This is a serious 
danger which is always present when flammable, volatile materials are being used. 
There are innumerable cases recorded in America where serious fires with consequent 
loss of life have resulted from the ignition of flammable gases, dust particles, volatile 
solvents, or dry-cleaning materials. 

Static charges are built up in various ways; we are all familiar with them as 
manifested by the sparks and crackling sounds produced when we rub the back of a 
cat. In this connexion there is more or less humour in the case of the famous 
tom-cats of New Bedford, U.S.A. The city fathers, for the despatch of stray cats, 
provided a tank filled with coal-gas for suffocation. In several cases, when particu- 
larly lively “toms” were thrown into the tank, explosions occurred, being caused 
by discharges of static electricity. 

Persons with dry skins are prone to accumulations of static electricity because 
they do not have a sufficient film of moisture to conduct the charge to the ground, 
and I have been told that such persons can actually light a gas fire from their 
finger tips. 

It is not so generally known that charges may be produced by the contact or 
separation of any two unlike materials, whether solid, liquid or gaseous, by friction 
or by a gas in motion, whether through a pipe, tubing, or in the air. It is a matter 
of controversy just how electric static charges are produced by the flow of gases 
past solid surfaces ; however, experimental evidence seems to confirm the belief that 
they are caused by the presence of minute particles of dust or droplets of liquids 
carried along the stream of gas. Everyone will realize that the proper conditions 
for the production of static electricity may exist when gases or vapours pass 
through anesthetic apparatus. The electricity is liable to be produced and stored 
ready to exhaust itself as an electric spark at the first opportunity. 

It is also caused by the expansion or contraction of the rubber bags which form 
a part of some anesthetic apparatus. Some of these bags are encased in silk or 
cotton mesh, and the movement of the rubber bags against these meshes causes 
static charges to be formed. Such charges may exist on the inside of the bag as 
well as on the outside, and it has been demonstrated that they remain in the rubber 
for a great length of time, in one instance for more than three hours. When this 
condition exists someone may touch the apparatus, bringing about a contact which 
produces the electric spark, or changing the position of the apparatus.may cause the 
bags to sway so as to produce contact, with a spark sufficient to ignite flammable gases 
or vapours should they be present. 
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Increasing humidity.—There is a remedy for static electricity. Increased 
humidity, supplemented in certain cases by proper earthing, has reduced the static 
risk to a negligible quantity. 

It is common knowledge that it is most difficult to get a static spark in wet 
weather and easiest in winter when the air is dry. In damp weather all objects 
carry a film of moisture containing some impurities such as carbon. This film of 
moisture is a fairly good electrostatic conductor and serves to connect every part 
of every object to ground, thus preventing the accumulation of static charges. 
The degree of conductivity of this film depends upon the relative humidity of 
the air. 

Relative humidity refers to the relation that exists between the actual amount 
of moisture present in the atmosphere and the amount that could exist under the 
same conditions of temperature and pressure without condensation. 

The relative humidity of operating rooms has been investigated on numerous 
occasions and has been found to be very low. This fact is due in a large measure 
to the unusually high temperatures which are prevalent. In winter time, when 
outside air is taken into a building and heated, a greatly lowered relative humidity 
results. For example, if the outside air were 10° F., and the relative humidity were 
90% at this temperature, the resulting humidity would be only 20% if the room were 
heated to 76° F. Of twelve operating rooms investigated by Lake, the humidity of 
five was between 25% and 30%, of six was between 30% and 34%, and only one was 
40%. In order to raise the relative humidity of a room it is necessary to add 
moisture in the form of steam, vapour or spray, and to prevent its subsequent 
condensation on cold surfaces, such as windows and outside doors. 

The percentage of relative humidity required to dissipate static charges is a 
subject for debate ; however, we may be guided by the experience of other investi- 
gators in similar fields. One authority states that a relative humidity of 50% at 
70° F. entirely disposed of static troubles in a rubber factory. Another company 
handling inflammable materials also found that 50% relative humidity prevented 
explosions from static electricity. 

If, however, we raise the relative humidity of the theatre to 55% at 70° F., we 
cannot be sure that the protection against static electricity is complete. The reason 
of this is that inside the gas cylinders and throughout the anesthetic apparatus there 
is a dry gas wherein the relative humidity is reduced: to the lowest limit. This dry 
gas, in passing through orifices and rubber tubing, is very prone to pick up static 
charges. Should these charges be given up to metallic devices they would be 
distributed throughout the metal and thence to the ground, owing to the conducting 
film of moisture on the outside surfaces resulting from the high humidity of the 
theatre. On the contrary, if these charges should be given up to parts which are 
well insulated, for instance dry rubber tubing or rubber bags, they would not be 
dissipated but would accumulate. Should these charges accumulate to such an 
extent that they might dissipate themselves spontaneously in the form of a static 
spark, and should there be a flammable mixture in the anesthetic apparatus, an 
internal explosion within the apparatus would most certainly result. 

To complete the protection, therefore, all equipment, such as cylinders and 
anesthetic apparatus, should be electrically inter-connected, preferably with metallic 
insert-tubing. The breathing-bags and tubing should be rinsed with water before 
use. It is wise to insert small wet sponges in the breathing-bags, as they will give 
up water and insure proper humidification should the operation prove a lengthy one. 
If the room is properly humidified the equipment may be well-earthed. In dry 
atmospheres without humidification it is not impossible to have conditions where 
earthing would be undesirable. Humidification, therefore, is of the utmost 
importance. 

After use, it is excellent practice to flush thoroughly all the flammable gases from 
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the equipment with carbon dioxide. Tubing and bags should be removed ; bags should 
be deflated and flushed with water. 

It has been demonstrated that the presence of vapours in air results in a mixture 
of less dielectric strength than air itself. For example, it requires 16% less voltage 
to puncture a mixture of 10% ether and 90% air than it does to puncture air alone, 
Naturally, when a spark does occur, it will choose the path of least resistance and 
will take a course through the flammable mixture rather than through the air. 


The Electrical Ignition of Explosive Anesthetic Mixtures 
By Professor G. I. Fincu, F.Inst.P., D.Tech. Chem. (Ziirich) 


Imperial College of Science and Technology 


THREE phases have been distinguished in the process of gaseous combustion, 
namely : (i) A slow (non-self-propellant) flame-propagation below the ignition point, 
(ii) a self-propellant flame-propagation, and sometimes, also (iii) a short pre-flame 
period during which combustion is self-propellant. The point at which the process 
becomes self-propellant is sometimes called the ignition point. Before combustion 
can be determined in it, however, energy in some form or other must be imparted to 
a given combustible system. When heat energy is so supplied, it is customary to 
speak of an ignition temperature; on the other hand, in the case of electrical energy, 
e.g. a spark, we usually speak of a minimum igniting energy or current as being 
necessary to make the combustion self-propellant. In such conditions, whilst the 
self-propellant stage of combustion is, in the main, determined by the purely 
electrical properties of the discharge employed, yet, having once been set up, it is 
subsequently propagated throughout the explosive system independently of such 
properties. Whether or not ignition can be brought about by an electric spark of 
given characteristics depends upon the properties of the gaseous system, in particular 
its composition and pressure, and of these the composition alone is of primary 
interest, because explosive anesthetic mixtures are not normally formed except at 
atmospheric pressures. 

An explosive gaseous mixture consists of a combustible gas or vapour (or some- 
times even a dust) mixed in suitable proportions with a combustion-supporting 
atmosphere such as air, oxygen, or nitrous oxide. The range of composition 
throughout which a mixture of given constituents is capable of self-propellant pro- 
pagation of flame—i.e. is explosive—lies between the so-called “ explosion limits” 
outside which flame propagation, and therefore ignition, is no longer possible. These, 
the upper and lower explosion limits, vary widely according to tbe nature of the 
combustible and the supporting atmosphere. For example, in the case of methane/air 
and methane/oxygen mixtures, the limits lie between 5 to 14 and 5 to 60% (by volume) 
of methane respectively. Heavier hydrocarbons have narrower limits, e.g. octane/air 
mixtures will only propagate flame when the octane content lies between 1 to 3-5%. 
The extent of the explosion limit range, in conjunction with the volatility of the 
combustible, may be regarded as a measure of the ease with which an explosive 
mixture may be formed under accidental conditions. Thus, ether which boils at 
35° C., under normal conditions forms explosive mixtures with air between the limits 
1-8 to 52% and must therefore be regarded as very liable to form dangerous mixtures. 
In addition to this, it so happens that ether/air mixtures containing as much as 50% 
of ether are capable of propagating what is known as a “ cool ” flame which, although 
relatively harmless in itself and travelling slowly, is well able to ignite normal 
explosive mixtures, whether of ether or of other gases. The cool ether flame is 4 
most insidious phenomenon ; once started, it can travel through a suitable mixture 
without necessarily being perceived, for it is virtually cold from the point of view 
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of any sensation it may give rise to in coming into contact with the bare skin, and 
its blue luminosity is so exceedingly faint as to be visible only in a well-darkened 
room. 

Although a mixture of a combustible anesthetic with air or other combustion- 
supporting atmosphere is often, if not indeed generally, intended to contain such a 
high proportion of anesthetic as would place the mixture well above the upper 
explosion-limit composition, nevertheless in practice it is impossible to avoid 
subsequent progressive dilution with air and consequent formation of explosive 
mixtures varying in composition throughout the explosion-limit range. 

The ignitability of a mixture in terms of the energy of, for example, an electric 
discharge, depends not only upon the constituents but also upon their relative 
proportions. Thus carbon bisulphide/air and ether/air mixtures can be readily 
ignited by quite feeble sparks, whilst the heavier hydrocarbon/air mixtures call for 
somewhat more powerful discharges and, to take what may be regarded as an extreme 
case, a well-dried carbonic oxideloxygen mixture can only be ignited by means of an 
exceedingly powerful condenser discharge. Again, on close approach to the ignition 
limits for a particular mixture, its sensitivity rapidly decreases, but over the greater 
part of the explosion limit range we may, for all practical purposes, regard the 
ignitability of the mixture otherwise as constant and characteristic of its constituents. 


Expiosion Limits or AN&STHETIC MIXTURES. 


Anesthetic mixture Explosion limits in volume per cent. of combustible 
Ether/air 1-8-5-2 (and cool flame up to 48) 
Ether/oxygen 1-8- > 50 
Ether/@itrous oxide Not known, but probably widened by addition 

. ‘and oxygen of nitrous oxide 
Ether/Mitrous oxide, Chloroform would probably greatly narrow 
. oxygen and chloroform the explosion limit range 
Ethylene/air 4-22 
Ethylene/oxygen 4-62 
Acetylene/air 2-8-50 
Acetylene/oxygen 8- 
Propylene/air 2-2-9-0 
hae 5 oxygen 2-c,20 
Cyclopropane/air 2.4-7-3 
Cyclopropane/oxygen 2-2->15 


All these mixtures can be ignited by relatively feeble capacity discharges. 
Chloroform/air or oxygen and nitrous oxide/air or oxygen mixtures are non-explosive. 

We will now consider briefly the way in which electric discharges, such as are 
capable of igniting explosive mixtures, can occur. The two most important sources 
of such accidental discharges are those due to the rupture of an electrical circuit or 
the discharge of static electricity. 

When a circuit carrying an electric current is broken, the discharge of electricity 
takes the form of a more or less prolonged arc-like discharge which is usually preceded 
by the resistance heating of metal particles to a high temperature. Extinction occurs 
either when the supply of electrical energy is exhausted, or when the break has 
opened to such an extent that the resistance is too great for the available E.M.F. 
to maintain a discharge. As a general rule, the currents carried by a discharge of 
this type in the event of rupture of, for example, a lighting circuit feeding a small 
lamp, are of the order of less than 1 amp., and the rate of energy dissipation is low, 
although when such a discharge is prolonged, as it may well be, over a considerable 
fraction of a second, the total amount of energy dissipated may be relatively large. 
Thus, although the discharge formed by accidental rupture of a 12-volt, battery-fed 
circuit supplying a 6-volt, 6-watt bulb through a suitable controlling resistance would 
be rapidly extinguished, a greatly prolonged are discharge would occur if the lamp 
were fed through a resistance from 220 volt mains. 

The character of the electrostatic discharge is quite different. In this case, and 
particularly under conditions likely to pertain to accidental ignition, the rate of 
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energy-dissipation is generally enormous, although the total amount of energy may 
be so small as to appear almost trivial. For example, a person wearing rubber shoes 
in a warm atmosphere of the normal degree of humidity of an operating theatre, 
can quite well become charged to a potential of several thousand volts above earth. 
We then have a charged inductance-capacity circuit, to which, at a modest estimate, 
a capacity of 200 cm. and a circuit inductance value on discharge can be assigned 
such that the natural angular frequency would be at least 10° cycles per second. 
With a total fall of 5,000 volts on discharge this means that the maximum current 
flowing in the spark would reach 100 amps. with a potential drop of at least 300 
volts. Although only maintained for a fraction of a millionth of a second, it is to 
this exceedingly high rate of dissipation of energy that we can attribute the fact that 
even such feeble sparks as are sometimes produced by, for example, combing the hair 
or discarding a woollen or silk garment can, and sometimes do, ignite petrol/air 
mixtures which may be regarded as relatively insensitive to ignition when compared 
with similar mixtures of ether. 

Though suitably localized ventilating devices may no doubt help to reduce the 
danger of anwsthetic explosions, they can hardly be regarded other than as a 
palliative measure, because it will, in practice, be quite impossible to avoid the 
formation of explosive mixtures in the immediate vicinity of the patient in those 
cases where the use of a combustible anesthetic is essential. For this reason it 
would seem that the best course to take in order fio prevent accidental electrical 
ignition would lie in the suppression of electrical discharges capable of igniting, 
rather than in the prevention of access of inflammable gas mixtures to such sources 
of ignition. It should be understood that this applies only to the immediate 
neighbourhood of the operating table; it goes without saying that wall switches, 
plugs, permanent circuit wiring, etc., should be suitably shrouded and otherwise be 
capable of being used in an explosive atmosphere without causing ignition. 

The risk of ignition by discharges of static electricity could probably be virtually 
eliminated by ensuring adequate earthing of all bodies capable of becoming charged. 
In view of the extremely small quantities of static electricity and the high potentials 
at which it is stored, earthing requirements should be easy to fulfil. A leakage 
resistance of 500,000 ohms or even 1 megohm per sq. cm. of theatre floor could be 
regarded as an effective earth for present purposes. Tables should be earthed either 
through metal castors or through short lengths of chain trailing on the floor. 
Earthing of the patient can be effectively and simply carried out by the use of either 
metallized rubber mattresses or a metallized strip of fabric. Rubber shoes worn in 
the theatre could be made conducting by incorporating soft fine-meshed metal gauze 
in the rubber soles. 

Measures consisting in the raising of the humidity of the atmosphere are not 
likely to be of much use. In view of the relatively high temperatures, the degree 
of humidity necessary to be effective would cause too much discomfort. 

Low-tension circuits (pea-lamp illuminating circuits) can be a source of con- 
siderable danger. It is essential that they should be fed from a circuit so arranged 
that in the event of rupture the potential built up across the break shall be as low 
as possible. Hence the use of such circuits connected directly to lighting mains 
through a regulating resistance is strongly to be deprecated. Less exception can be 
taken to a potentiometer-controlled circuit or to one operated through a suitable 
step-down transformer. The safest circuit, however, is undoubtedly one fed by an 
accumulator in which rough adjustment is achieved in 2-volt steps by tapping, with 
a small series resistance to provide fine adjustment. The inductance of the circuit 
should be kept low and more attention than is paid at present should be given to 
*- ‘ygulation of the leads and to the securing of the lamp-bulb in its socket. 
Uewa space in tubes carrying insulated wires might well be filled out with a plastic 
insulator to prevent accumulation therein of explosive gases. The lamp circuit 
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should include one, or preferably two, series fuses, one in each lead, which will 
operate in the event of a short circuit. 

With regard to the use of diathermy apparatus and cauteries, the danger is, in 
these cases, well recognized, and its elimination is largely a question for the 
anesthetist in his choice of anwsthetic and mode of administration. 

I would like to thank Dr. W. A. Low for his courtesy in supplying me with 
information about the nature of anzsthetic mixtures in general use. 
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[May 3, 1935] 


The Joint Anzsthetics Committee: A Retrospect of Eleven 
Years’ Work 


By CHARLES F. HADFIELD, M.D. 


HISTORY 

Anout the year 1923 an increasing number of statements became prevalent 
concerning unusual effects following the administration of nitrous oxide gas. 
The matter was discussed at several meetings of the Council of this Section and 
it was suggested that such irregular anewsthesias might be due to impurities in 
the nitrous oxide used. This appeared probabie as, the gas not having been at that 
time included in the Pharmacopoeia, there were no official standards of purity. 
About the same time the Medical Research Council was interested in similar subjects 
and after some negotiation between this Society and the Medical Research Council, 
a joint committee came into being early in 1924. 

Personnel.--The Committee was composed of six persons: Dr. Blomfield, 
Dr. Shipway, and Dr. Hadfield, appointed by this Section, and Dr. Dale, F.R.S. 
(Pharmacology), Professor Donnan, F.R.S. (Chemistry), and Professor Pembrey, 


'E.R.S. (Physiology), selected by the Medical Research Council. 


At an cxrly meeting the late Professor Storm van Leeuwen, Professor of 
Pharmacology at the University of Leyden, was appointed a Corresponding Member, 
Professor H. B. Dixon, F.R.S., of Manchester, an eminent authority on the ignition 
points and explosions of gases, was co-opted in 1926. In 1932, Professor Pannett, 
F.R.C.S., joined the Committee, as representative of the Surgical side. Unfortunately 
we have to deplore the loss by death of two of our most active members, namely 
Professor Dixon, in 1931, and Professor Pembrey in 1934. Professor Storm van 
Leeuwen also died two or three years ago. The place of Professor Pembrey has 
recently been filled by the appointment of Mr. Spurrell, M.Sc., F.R.C.8., Reader in 
Physiology at Guy’s Hospital. 

Dr. Harold King, of the Chemical Department of the National Institute for 
Medical Research, has frequently attended meetings and has done much chemical 
research for us, although not a member of the Committee. 

The first meeting of the Committee was held in this building on March 27, 1924. 
Dr. Blomfield was elected Chairman and I undertook the duties of Honorary 
Secretary, and we have remained in office ever since. 


NITROUS OXIDE 
The first investigation to which the Committee directed its attention was 
that of the purity of nitrous oxide. A very large amount of information was 
quickly amassed and I was able to place much of it before members of this 
Section in a paper I read here in 1926. I was able to point out that although no 











1134 Proceedings of the Royal Society of Medicine 26 


official standard of purity existed, the quality of gas supplied by the various manu- 
facturers had been found to be excellent. When we had been given the opportunity 
of testing the nitrous oxide said to have given rise to abnormal symptoms, in 
practically no case had any relevant impurity been discovered. After the date of 
my paper much excellent further work was done for the Committee by Mr. A. N. C. 
Bennett, M.Sc., working under the direction of Professor Donnan at University 
College with a grant from the Medical Research Council. The results obtained have 
been published by Mr. Bennett in the Journal of Physical Chemistry. 

At this time the Committee had come to the conclusion that nitrous oxide never 
contained carbon monoxide in appreciable quantities. Quite late in the investigation, 
however, this conclusion was found to be erroneous, as, in examining a further 
sample of gas for the Committee, Sir Robert Robertson, the Government Chemist, 
was able to detect traces of carbon monoxide, not only in a particular cylinder 
complained of but also in others purchased at random. This impurity had escaped 
notice before owing to its being present in such small quantities that it could only be 
detected by more delicate tests than had been used hitherto. These tests were the 
iodine pentoxide test and examination with a Hartridge reversion spectroscope. 
These two methods were found to yield almost exactly similar results. The amount 
of carbon monoxide found in any specimen was almost negligible, but its very 
presence called for investigation. A source that could frequently produce a small 
quantity might under slightly different circumstances produce sufficient to be toxic. 
We had some amusing discussions on the subject between the chemist and the 
physiologist. The latter asked the chemist how the carbon monoxide got into the 
gas and he was not unwilling to reply to a question, for which he had no satisfactory 
answer, by asking the physiologist what percentage of carbon monoxide might be 
regarded as harmful. Physiology was not quite ready to lay down the law on this 
point and so again asserted that what was really required was to determine the 
source of the carbon monoxide and, if possible, eliminate it altogether. The answer 
to the chemical problem was found by Professor H. B. Dixon, working in conjunction 
with the Condensed Gas Company of Manchester. It appeared that the ammonium 
nitrate used in the manufacture of nitrous oxide sometimes contained small chips 
of wood or other organic material derived from the barrels or cases in which it was 
packed. When heated in the retort most of these fragments are burnt to carbon 
dioxide which is removed in the purifying process. However, during a brief later 
stage, any chips not already consumed tend to become only partially oxidized into 
carbon monoxide in the diminishing quantity of oxygen still available. This 
formation of carbon monoxide, then, only takes place in the short interval when the 
oxygen of the air originally present is insufficient to make carbon dioxide and yet 
has not been entirely replaced by nitrous oxide. The obvious remedy is to discard 
all gas formed before this takes place, or alternatively, to ensure that the ammonium 
nitrate used is absolutely free from organic matter. 

Many other facts of great physico-chemical interest were accumulated during the 
various researches carried out by, or on behalf of, the Committee but it would take 
too long to describe them here. The Committee, I believe, intended to issue a 
monograph embodying a general review of the subject but this has never been done. 
The difficulty has been to find anyone with the necessary leisure and industry, 
combined with adequate knowledge of physics, physiology, and chemistry. We have 
in our records ample material for such a monograph which, I have little doubt, the 
Committee would be willing to place at the disposal of a suitable person. 


ETHER 
Anesthetic properties of pure ether.—At the time the Committee started its work 


there had been a revival of the suggestion that absolutely pure ether has little or 
no anesthetic action, this property being almost entirely due to small quantities 
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of impurities then not unusually found in anesthetic ether. As the discussion of 
this very important subject became rather heated, I hope I shall be excused for not 
reopening it now. It should be mentioned, however, that Dr. King prepared some 
exceptionally pure ether for us at Hampstead which the Anesthetic Members of the 
Committee found to be a very potent anesthetic. By an entirely new process our 
corresponding member, Professor Storm van Leeuwen, also prepared very pure 
ether which was not only an excellent anzsthetic but also exceptionally stable when 
exposed to the action of air and sunlight. 

The quality of standard anesthetic ethers—On several occasions the help of the 
Committee has been sought by manufacturing firms and hospital authorities who 
have been told that one or more particular ethers (of standard make) were less 
potent or more irritating than others. In some cases we have been supplied with 
quantities of the rival ethers and have always found them to be equal in chemical 
purity and anesthetic potency. t appears that in such matters the old proverb 
about the dog with a bad name is very true. Once a statement is authoritatively 
made that ether A is inferior to ether B, it will gain credence in an amazing way, 
although the two are really of equal merit. One example out of several will suffice. 
The Medical Superintendent of the Base Hospital in one of our Colonies wrote to 
complain that the anesthetists were asserting that the three British ethers supplied 
were deficient in anzsthetic power while certain German and American ethers were 
more potent. It should be noted that the British ethers mentioned were well 
known to the Committee as being above reproach, and also that conditions of ocean 
transport could not be blamed, as they applied almost equally to all five. The Com- 
mittce assured the Medical Superintendent that it believed there was no basis for 
thesc complaints of British ethers, and suggested that he should have all the ethers 
decanted into plain bottles with distinguishing marks known only to himself. This 
plan proved successful and in clinical use no one was able to distinguish what had 
formerly been described as the “ good” from the “bad.” It was satisfactory to be 
thus able to do a good turn to Empire trade. 

Manufacture of ether from ethyl alcohol_—Although there seemed to be little 
evidence that ether specially made for anesthesia from ethyl alcohol was essentially 
better than the so-called ‘ methylated ether,” the Committee thought it would be 
much better if the former could be more economically placed at the disposal of 
anesthetists. The difference in price was almost entirely accounted for by the 
duty payable on the ethyl alcohol used. Several firms suggested that they would 
prefer to make “ethyl ether” at a price comparable to that of “ methylated ether ”’ 
if they could be allowed to use, and suitably denature, “ duty free’’ ethyl alcohol. 
There was also a rumour abroad that one firm had in some way received authority 
to do this, to the commercial detriment of the others. I was therefore instructed in 
November 1928 to write to the Board of Customs and Excise to ask for information 
on the subject, particularly inquiring whether special facilities were, in fact, granted 
to any one firm, and whether, if so, they could not be extended, and under what 
conditions, to all makers of anwsthetic ether. The negotiations which followed 
resulted in the Board granting the concession to all firms under certain conditions. 
These conditions—which dealt with the methods of manufacture, and official inspection 
at each stage of the process—were, when issued, found to run to many pages of 
closely written typescript, and were declared by the manufacturers to be so onerous 
as to be impossible from the commercial point of view. It seemed at the time that 
nothing had been done beyond the establishment of a principle. However, the 
Committee, having obtained this concession of the principle, thought that any 
further steps should be left to the manufacturers. Several of them seemed to regard 
the position as hopeless, but Messrs. Howarc! and Company, acting with and for 
Messrs. May and Baker, decided to carry the matter further. This they did with 
such success that they reported to me some weeks later that the Board had so 
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modified their conditions as to remove most of the difficulties, and that manufacture 
could begin as soon as the necessary alterations in the plant had been completed. 
But our satisfaction was short-lived, because only a few days later Mr. Howard rang 
me up to say that the Board had added a proviso that every anesthetist who used 
this ether would be required to take out a licence to do so. The Directors of this 
firm must have inherited a large share of the obstinacy of their Puritan ancestors, 
for they still did not give up. How they managed it I have never quite understood, 
but in some way they got this impossible condition rescinded. As a result, all 
makers of anesthetic ether are reaping the fruits of their work and are making their 
ether from “ duty-free” ethyl alcohol. 

Impurities in ether.—In 1925 Dale and King, working at Hampstead, carried out 
some animal experiments with a view to testing the toxicity of the commoner 
impurities sometimes present in ether. It was found that pure ether, heavily charged 
with added peroxides, produced no obvious ill-effect when administered to a cat. If, 
however, the impurities of a really “ bad” ether were concentrated and then added 
to the ether being administered to a cat, the animal soon stopped breathing. After 
revival, the anesthetic was continued without difficulty with good ether, but return 
to the bad ether quickly caused cessation of respiration once more. From these and 
similar experiments it seemed likely that the bad effects of impure ether were not 
due to the peroxides, but to other substances such as, possibly, formic acid. The 
presence of peroxides, however, might be a fair index of the presence of such 
substances. Unfortunately they were unable to continue these interesting 
experiments further. 

Ether convulsions.—The Committee has interested itself very much in the 
question of the causation, prevention, and treatment of these rare but frequently 
fatal complications of ether anesthesia. It may be admitted at once that 
practically no progress has been made. It may be remembered that I read a most 
inconclusive paper on the subject before this Section in 1928. As far as I can see 
we are no nearer the explanation of these convulsions now than we were then. Not 
infrequently letters appear in the medical journals from anesthetists who have met 
a case or cases. A reasonable explanation is often then suggested in some particular 
factor in the special method or conditions of that administration. But what is 
forgotten is that undoubted cases have been recorded when none of the special 
factors mentioned were in operation. At one time I collected notes of quite a 
number of cases and was much impressed by the fact that they had occurred with 
all methods of ether anesthesia. Closed ether, open ether, gas-oxygen ether, hot 
ether vapour, cold ether vapour, with oxygen and without, with nitrous oxide and 
without, with carbon dioxide and without, and so on, and so on. 

The Committee took steps to inquire whether these convulsions were prevalent 
in other countries and letters were written to the United States and some European 
countries. No useful information resulted. 

It has often been suggested that the problem should be investigated by animal 
experiments. But so far we have no evidence that the condition occurs in animals. 
Even if it does, with the same frequency as in humans, the prospect of having, 
possibly, to anesthetize anything between five and fifteen thousand animals before 
meeting a case is rather discouraging. 

Not only is the problem quite unsolved but we are without any reasonable plan 
for investigating it further. 

Ether in the 1932 British Pharmacopwia.—Before leaving the subject of 
anesthetic ether I should like to draw attention to the very stringent standards 
officially laid down in the current edition of the Pharmacopeia. I shall mention later 
the correspondence that has taken place between the Pharmacopcia Commission and 
the Committee. There is no doubt that the high standard now required is, in part, 
due to the work of the Committee in investigating impurities and especially in 














28 


ure 
ed. 
ing 
sed 
his 
rs, 
od, 
all 
eir 


ut 
er 
‘ed 
If, 
ed 
jer 
rn 
nd 
ot 
he 
ch 


ng 


he 
ly 
at 
st 
ee 


et 
ar 


al 
th 
ot 
id 


nt 
.n 








29 Section of Anesthetics 1137 


securing for manufacturers facilities for using “ duty-free’’ ethyl alcohol. A leading 
maker assured me that to make ether of the new Pharmacopcia standard from 
methylated spirit is wellnigh impossible. The statement that pure ether can be 
improved by various alterations and additions is one that tends to crop up from time 
to time, and, after being in the background for some ten years, is due for a fresh 
appearance on the stage. The Pharmacopoia standard for anesthetic ether being 
what it is, it is obvious that all ethers complying with it must be entirely above 
suspicion. It is impossible to believe that any two such ethers can possibly differ 
from one another in potency, odour, irritating qualities, or any other feature. Any 
ether good enough to pass the Pharmacopoeia tests and to retain the purity thus 
assured under all reasonable conditions may be regarded as a perfect ether for all 
anesthetic purposes. 
IGNITION 

In 1925 the attention of the Committee was drawn to a fatal explosion 
which had taken place in a London hospital. The patient was being anesthetized 
endotracheally with gas-oxygen-ether during an operation for the repair of a fractured 
mandible. It was found necessary to dry the bone, and for this purpose a dental 
rubber and metal instrument was used. Air was drawn in and out through the 
flame of a spirit lamp and then directed on to the bone. Great care was taken to 
ensure that no incandescent particles were present and that the metal nozzle was 
not glowing. In spite of this an explosion took place, extended into the thorax, and 
killed the patient. The conditions were exhaustively examined by Professor Dixon, 
who made the surprising discovery that a suitable mixture of oxygen with ether 
vapour will ignite when in contact with metal some 300° to 350° C. below visible red 
heat. Following this, Professor Dixon carried out numerous experiments on the 
ignition temperatures of various anesthetic vapours. His chief apparatus consisted 
essentially of a strong but transparent cylinder, the temperature of which could be 
varied within a wide range, and containing a jet through which any desired vapour 
could be introduced. The cylinder was filled with one gas and another introduced 
through the jet, and then the temperature at which ignition or explosion occurred 
was noted. Sometimes, I believe, the explosion was sufficiently forcible to disinte- 
grate the whole apparatus but, curiously enough, Professor Dixon always escaped. 
It is impossible to detail here all the interesting and important results which he 
obtained by these and similar means. Perhaps the most pertinent to our subject was 
his discovery that under suitable conditions nitrous oxide will support combustion as 
actively, or even more so, than oxygen. With an even jet of hydrogen gas burning 
in his cylinder full of oxygen the flame might be, say, two inches in length. On 
replacing the oxygen by nitrous oxide, the other conditions remaining the same, the 
length of the hydrogen flame might be increase to say three inches. To us 
anesthetists this observation is of very obvious importance, otherwise we should 
be apt to regard nitrous oxide as an inert and essentially safe gas as far as explosions 
are concerned, whereas this is far from being the case. It is, of course, true that 
under no circumstances will nitrous oxide ignite or burn itself. It is rather that in 
the presence of other inflammable vapours it will supply all the oxygen necessary for 
ignition in the accidental presence of a spark or fiame. 


NEWER ANZSTHETIC AGENTS 

The Committee has since its formation considered it to be one of its duties to 
assist in the discovery and investigation of new anesthetic agents and also to 
promote and facilitate the supply of those which were difficult to obtain. I can 
only briefly mention what has been achieved in this direction under the individual 
products. 

Ethylene.—When the Committee first became interested in ethylene it was 
already fairly well established as an anwsthetic in America, but was unobtainable 
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here except by the manufacture of small quantities in chemical laboratories or by 
importation from the United States. The former method was too laborious to be 
of much practical use, and the latter was, naturally, very expensive. 

The Committee, therefore, took a great deal of trouble in its various attempts 
to get ethylene of sufficient purity for anesthetic purposes, manufactured in this 
country. Eventually the British Oxygen Company undertook the manufacture, 
Unfortunately for them the venture has not proved a commercial success as far as 
anzsthesia is concerned. After some initial boom the sale for this purpose has fallen 
almost to zero. As a set off to this, however, the Company supplies a steady 
demand for ethylene which is extensively used for the unexpected purpose of 
hastening the ripening of green fruits imported into this country. The reasons why 
ethylene has not proved more popular as an anesthetic on this side of the Atlantic 
are probably two in number—the fear of dangerous explosions and the unpleasant 
smell. With modern methods of closed circuits and carbon dioxide absorption it is 
possible that the gas may become more popular. 

While the negotiations were in progress the Committee purchased certain 
quantities of ethylene from the United States. Some of this was used clinically by 
Dr. Shipway, who with Professor Pembrey also conducted animal experiments at 
Guy’s Hospital. 

An attempt was made to eliminate the objectionable smell of ethylene which it 
was thought might be due to an impurity. Professor Williams had a number of 
experiments made at University College, and reported that the impurity, if present, 
was too volatile to be retained by activated charcoal or silica gel. Dr. Houseman, 
in the laboratories of the British Oxygen Company also made unsuccessful attempts 
to get rid of the odour. In the end it did not appear too certain that the odour was 
due to an impurity at all. In spite of the “ pleasant ethereal odour ” referred to in 
chemical textbooks the smell may be that of the pure gas. As against this view, 
however, is the fact, kindly communicated to us by Mr. Langton Hewer, that some 
very pure and fresh ethylene made for him by Dr. Hurthle in the Chemical 
Laboratory of St. Bartholomew’s Hospital, was very much less objectionable in 
smell. 

Di-methyl ether—In 1924 the Committee obtained from the Medical Research 
Council a small grant to enable Dr. Pinson, of Manchester, to attempt the manu- 
facture of di-methyl ether and the investigation of its anmwsthetic properties. 
Unfortunately the technical difficulties proved too great and little progress was 
made. 

Vinyl ether.—During his work on ether at Hampstead, Dr. King prepared and 
purified sufficient vinyl ether for Dr. Dale to test its anwsthetic powers on animals. 
He found it a potent anesthetic, the effects of which passed off with remarkable 
rapidity. He thought, however, that the margin of safety would prove too narrow 
for it to be satisfactory in clinical use. Vinyl ether is an interesting body, as it is 
probably present in small quantities in some samples of otherwise fairly pure ether. 
Its presence is not easy to detect, and its separation is difficult, as its boiling point 
is almost the same as that of ethyl ether. At one time it was hoped that it might 
prove to be the cause of ether convulsions but such evidence as was obtained showed 
no justification for this view. 

Cyclohexine.—Another promising anesthetic agent, the action of which was 
investigated by Dale, Pembrey, and Shipway, was cyclohexine. They came to the 
conclusion that although this gas has definite anzwsthetic properties it is too 
dangerous for practical use. 

Acetylene.—The action of acetylene was investigated by Pembrey and Shipway. 
At first there was some difficulty in obtaining it, as the manufacturers abroad seemed 
unwilling to supply any unless the very complicated and expensive German apparatus 
suggested for its administration was ordered at the same time. These difficulties 
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having been overcome, Pembrey made some animal experiments, and Shipway used 
it on a number of patients. He first reported very favourably, saying he obtained 
good muscular relaxation, rapid recovery, and little post-anmsthetic disturbance. 
Further experience, however, caused him to modify his views somewhat. There 
seemed to be a good deal of bronchial and pulmonary irritation associated with its 
use, possibly due to contamination with acetone. Investigations made for us on the 
best method of removing the acetone seemed to show that the only effective way was 
by washing in a water-tower—a method extremely inconvenient for an operating 
theatre. He also considered the smell of acetylene to be rather more objectionable 
than that of ethylene. Sometime later a letter was received from the makers saying 
that, owing to some serious explosions that had occurred, they were asking for the 
return of all apparatus and the discontinuance of the use of their gas pending 
further investigations. 

Propylene.—Another gas investigated by Dale, Pembrey, and Shipway was pro- 
pylene. Some supplies were kindly furnished by Messrs. Howard, of Ilford, whose 
chemist, Dr. Blagdon, interested himself very much in its manufacture and purifica- 
tion. It is interesting now to note that he thought his chief difficulty would be the 
separation of propylene from cyclopropane, which might be present as an impurity 
but would probably be inert. Propylene was considered to be rather less malodorous 
than ethylene, and after some very successful experiments made on rats by Pembrey, 
Shipway administered it to several patients. He found it less satisfactory than 
with animals, owing to the excessive salivation produced. He also noticed some 
rather alarming cardiac effects which might or might not be due to an impurity. 
Blagdon did his best to eliminate any such impurity and even worked out a fresh 
method of preparation but was not very successful. In the end Shipway was so 
troubled by the excessive salivation and so alarmed at the cardiac irregularities that 
he discontinued the use of propylene. 

Butylene.—The same observers made some experiments with butylene, also 
supplied by Messrs. Howard, through Dr. Blagdon. Its smell was found to be most 
objectionable and its anesthetic action very doubtful. 

Cyclopropane.—It is only within the last year that the Committee has interested 
itself in cyclopropane—that is nearly ten years after it had been considered as a 
troublesome and probably inert impurity of its isomer, propylene. Cyclopropane, 
when we first turned our attention to it, was already established as a potent 
anesthetic agent in the United States, though even there it was only being manu- 
factured on what might be termed an experimental basis. Still even at that time, 
in spite of the almost prohibitive cost of the imported gas, much excellent work had 
already been done with it in this country, notably by Dr. Rowbotham and his 
anesthetist colleagues at the Cancer Hospital and elsewhere. This being the case, 
the Committee considered that its most useful function would be to explore the 
possibilities of getting cyclopropane manufactured in this country, if possible, at a 
reasonable price. In any case the home product should be much cheaper than the im- 
ported, as, in addition to the freightage charges and the difficulties-already referred to, 
the duty charged by the Customs is very high. Even if we were successful in getting 
cyclopropane made here, our experience with ethylene convinced us that this would 
involve long negotiations probably extending over many months. Meanwhile those 
already working with it, and others who wished to do so, were hampered or actually 
held up on the matter of cost. Fortunately the Committee had at its disposal 
certain funds, from a source that will be mentioned later, and it was decided that this 
money could not be expended better than by obtaining the consent of the Medical 
Research Council to use it in importing a few cylinders from America. This was done 
and some £70 worth was bought. In this way, small, but adequate, supplies were 
obtained to enable work with cyclopropane to be continued or initiated at the Cancer 
Hospital, St. George’s Hospital, University College Hospital, and Guy’s Hospital. 
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With regard to home manufacture, we were in a fortunate position in that not 
long previously the Committee had been in communication concerning anesthetic 
matters, with what is, I suppose, the largest chemical manufacturing firm in the 
country. I had had a long conversation with two of the leading commercial and 
technical experts of this company and had, I think, been able to be of some service 
to them. Accordingly we approached this firm and from the first received a very 
favourable reception for our idea of getting them to make cyclopropane. The 
technical difficulties appear to be considerable and trouble was anticipated in 
obtaining adequate supplies of the raw material—trimethylene glycol. However, 
the firm has already made several small cylinders of cyclopropane though only by 
rather laborious and non-economic methods. The gas so obtained has been found 
by chemical analysis to be of great purity, it has been tested by a few animal 
experiments, and has been administered to a number of patients by Rowbotham. 
He reports that the results obtained were at least as good as those with the imported 
American gas. He has now some further supplies from the same source and, 
although I am not in a position to say that a definite decision has been reached, I 
have little doubt that the firm in question will soon be erecting a small plant for the 
commercial manufacture of cyclopropane. 

There is always the difficulty in such negotiations that, on the commercial side, 
the manufacturers naturally ask for some estimate of probable consumption if the 
gas is put on the market. Such a question is always very difficult to answer and is 
especially so in the case of a gas like cyclopropane. It does not appear likely that 
the demand for cyclopropane, even if it becomes popular, would ever be comparable 
to that for nitrous oxide. In the first place, it is a far more potent anzsthetic and 
therefore considerably less is required per case even if carbon dioxide absorption is 
used in each instance. Again, its very potency is against its replacing nitrous oxide 
in general use. Unless administered with adequate skill and experience, it will 
obviously be a less safe gas than nitrous oxide and its employment is likely to 
remain, for the present, in the hands of the specialist anesthetist rather than of the 
general practitioner. 


THERAPEUTIC TRIALS OF NEW AGENTS 


Since 1927 the Committee has been approached by one or two foreign 
manufacturing drug firms, with the request that a particular product should be 
investigated and reported on by the Committee before they placed it on the market. 
In each case the makers realized that they had a useful—but at the same 
time a potent—agent, which might prove dangerous if used indiscriminately by 
practitioners without special knowledge of its qualities. From the point of view 
of the public and the medical profession, such risks should obviously be avoided, and 
the manufacturers also are commercially interested in ensuring that their produce 
should not be discredited by disasters due to unskilled usage. This procedure of 
getting a new medicament scientifically tested before issuing it for general sale has, 
I think, commended itself to the profession as a whole. Since the Committee first 
undertook work of this kind the Medical Research Council has appointed a special 
Committee, the Therapeutic Trials Committee, to organize and supervise such 
investigations. This latter Committee has drawn up stringent rules and conditions 
under which the trials are conducted. These rules, which have to be subscribed by 
the manufacturers, ensure that the findings of the Committee shall not be improperly 
used for advertisement and that favourable and adverse verdicts shall receive equal 
prominence. 

Avertin.—The first new product to be tested in this manner by the Committee 
was avertin, which in 1927 had already been largely used in Germany, its country 
of origin. Messrs. Bayer Products, who were responsible for the introduction of 
avertin into Britain, undertook to place supplies at the disposal of the Committee 
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but to refrain from issuing it to anyone not authorized by the Committee until such 
time as we were able to issue a report. We, on our side, made careful trials 
ourselves and gaye supplies to a number of anesthetists, on condition that their 
impressions should be sent to us for incorporation in our report, due acknowledg- 
ment being, of course, made of the work of each investigator. I think few, if any, 
will suggest that this method did not prove eminently successful, Asa result avertin 
has now come into such general use that it is quite unnecessary for me to say 
anything further about it here. 

Evipan.—Evipan was the second new product to be tested out by us, using 
exactly the same procedure. It again was placed in our hands by Messrs. Bayer 
Products. Since our favourable report was issued, evipan has been so well received 
and has been the subject of so much discussion that again it is quite unnecessary 
for me to consider it further. 

Di-vinyl ether and vinethene.—This is the third, and at present the last, new 
anesthetic agent that has been introduced into this country under the auspices of 
the Committee. As it is still very new and at the moment not yet, I think, actually 
obtainable here,I may say a little more about it. Shipway and others had long 
been interested in di-vinyl ether which was known to be a potent anwsthetic but 
difficult to make and still more difficult to stabilize when made. When, however, 
Messrs. Merck and Co., managed to overcome both these difficulties satisfactorily 
the Committee gladly undertook to make extensive trials of their product in 
England. The di-vinyl ether made by this Company is made relatively stable by 
the addition of a stabilizing agent. Even so it has to be packed into sealed small 
bottles, the filling being done in an atmosphere of nitrogen. When once opened, the 
contents of a bottle should be used within a few hours or discarded. In order to be 
on the safe side the Company also deprecate even a sealed bottle being used more 
than a few months after its manufacture. The finished product is marketed under 
the trade name of “ vinethene.”’ 

Before leaving the subject of therapeutic trials, I should like to say a word in 
answer to some slight dissatisfaction, hints of which I have heard, though I have 
never known it openly expressed. In plain language it seems to have amounted to 
A asking why B or C should have avertin or evipan or vinethene to experiment with 
when he has not. The reply is, of course, that in such an investigation it is impos- 
sible to extend the number of workers indefinitely, not only because the amount of 
material is limited but also owing to the undesirability of having too many individual 
results to compress into a joint report. It is obviously better to have the considered 
opinions of a few workers who have had a good number of cases than the chance 
impressions of a larger number, each of whom has only administered the new agent 
to two or three patients. We have done our best to do the work ourselves and to 
obtain assistance of others whom we considered suitable for the purpose. That hosts 
of other anesthetists would have served the Committee equally well is undoubted. 


PHYSIOLOGICAL RESEARCH 


In addition to the many subjects already referred to, the Committee has been 
responsible for a considerable amount of physiological and pharmacological research 
connected with anesthesia. Even were I competent to review these researches, to 
do so would take too long, and they are perhaps a little outside the more immediate 
interests of this Section. I will content myself with mentioning a few only. 
Reference to. another will be made later. 

Miss F. Stephen, M.Sc., M.B., during 1928-9, conducted a long research on 
“Physiological metabolic changes associated with anesthesia” at the suggestion 
and under the supervision of Professor Raper, at Manchester University. 

The late Professor Pembrey was continually engaged with various other workers 
in investigating a variety of physiological problems connected with anesthesia, 
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With Kanaar and Skelton-Browne he published a paper on “ Respiratory exchange 
during anesthesia.” Another paper was in collaboration with M. Maizels on 
“Observations upon the respiratory exchange, temperature, and sugar in the blood of 
angsthetized animals.” Other work done in association with Shipway has already 
been referred to. 


GRANT FOR RESEARCH 


In July 1932, the Committee was informed by Sir Walter Fletcher, the 
Secretary of the Medical Research Council, that an anonymous testator had 
left a considerable sum which he desired should be devoted to research on 
improvement in knowledge in anesthesia and analgesia. The Council therefore 
made application to the Committee for suggestions.as to the best use to which these 
funds could be applied. While delighted to have such means placed more or less 
at its disposal, the Committee found it surprisingly difficult to select a suitable 
subject for research, which would, at the same time, comply with the desires of the 
donor and also be of real service to the science of anewsthesia. Much consideration 
and several meetings were devoted to the subject. Finally the Committee decided 
to recommend to the Council that the grant should be employed upon an investigation 
on the effect of anesthesia upon the functional condition of the kidney. The 
Committee suggested that in the first instance the investigator might devote his 
attention to the action of avertin, as this seemed a matter on which information 
was specially important at the time. Further, the Committee thought that he might 
later usefully extend his studies to include the after-effects of prolonged anwesthesia 
with ether. The Council agreed with this suggestion and, in consultation with the 
Committee, appointed Mr. N. E. Pitt, M.B., B.S., to undertake the work. It was 
further arranged that Mr. Pitt should carry on the investigation in the Physiological 
Laboratory of Guy’s Hospital in close association with Professor Pembrey, Dr. 
Osman, and Sir Francis Shipway. From time to time Mr, Pitt submitted interim 
reports of his work which was later, at the request of the Committee, specially 
directed to the effect of avertin upon renal function and structure in operations for 
thyroid enlargements associated with hyperthyroidism, performed on patients under 
avertin, with or without the addition of local analgesia, and/or nitrous oxide and 
oxygen. The work was completed, and was under general review and arrangement 
by Professor Pembrey, at the time of his death. This sad event, combined with 
some other circumstances, was the cause of delay in the publication of the results. 
These difficulties have now been overcome and two papers by Mr. Pitt should appear 
very shortly. One, containing his more general conclusions, will come out in one of 
the general medical journals, while the second, entering into his results and figures 
in more detail, is planned to appear in the Guy’s Hospital Reports. 

Some of the remaining funds from this source were devoted to the purchase of 
cyclopropane from America. 

While on the subject of grants for research, it would not be out of place to mention 
the very generous manner in which the Medical Research Council has met the 
numerous requests made by the Committee for financial assistance. The grant for 
Mr. Pitt’s work was a special one not directly concerned with the finances of the 
Council. Apart from this, however, the numerous investigations made by the 
Committee, to only some of which I have specially referred, nearly all required funds. 
In the cases of Miss Stephen and Mr. Bennett, the amounts expended were main- 
tenance grants. In nearly all other instances the money allotted was used in the 
purchase of apparatus and the payment of technical assistance, the actual investi- 
gator being unpaid. It should certainly be placed on record that on every occasion 
on which the Committee has applied to the Council for financial help this has been 
granted. 
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BRITISH PHARMACOPCIA 

At an early stage in its history the advice of the Committee was sought 
by the Pharmacopewia Commission, which was then engaged in the preparation of 
the 1932 edition. The Committee strongly recommended the inclusion in this 
edition of nitrous oxide, carbon dioxide, ethylene, and oxygen, none of which had 
appeared before. With regard to nitrous oxide in particular, the Commission 
drew very largely from the information supplied by the Committee in laying down 
the official standards of purity. In fact it is almost true to say that the monograph 
on nitrous oxide in the present edition is due to the Committee. With regard 
to the other gases mentioned, all of which are now included, the Committee 
was able to give some assistance only. 

No sooner had the current edition of the Pharmacopeia appeared than the 
Commission began to prepare for its successor, with possibly an addendum in the 
interval. A member of the Committee was appointed on to the Clinical Committee 
of the Commission and various subjects came under discussion almost at once. The 
desirability of including in a future edition the numerous basal anesthetics and other 
similar bodies seems obvious but it presents a very difficult problem. They are now 
so generally used that it seems reasonable for them to be officially recognized, their 
composition stated, and standards of purity established. Unfortunately, they nearly 
all appear under trade names, and as such are ineligible for inclusion. To put them 
in under other names, even where such a course is possible, would be of little use, as 
experience has shown that the medical profession is extraordinarily unwilling to 
prescribe exactly the same drug if it is under an unfamiliar name. 


EXPLOSIONS ASSOCIATED WITH ANASTHESIA 

Interest has been aroused in this subject recently, owing to the alarming incident 
which occurred at the Royal Masonic Hospital last Autumn. At the last 
meeting of this Section we had a most interesting and informative discussion on 
the matter. As I then stated, the Home Office and the Ministry of Health were 
interested and had approached the Medical Research Council, and so the 
Anesthetics Committee, for any help or information which we could supply. 

On March 19, the Committee held a meeting which was attended by Dr. MacNalty, 
the Deputy Chief Medical Officer of the Ministry of Health, Dr. Kaye, of the 
Department of Industrial and Scientific Research, Mr. H. W. Swann, Electrical 
Adviser and Expert to the Home Office, and Professor Mellanby, the Secretary of the 
Medical Research Council. Mr. Swann spoke at length on the technical electrical 
aspects of the matter, and his suggestions, and the problem as a whole, were 
discussed by all present. As the result of this it appeared that while much was 
already known as to the sources of danger and the methods of counteracting them 
a good deal still remained to be learned. The information required could only be 
obtained by careful research, such as could well be undertaken at the National 
Physical Laboratory. Although in this country anesthetic explosions have been 
few, the feeling was expressed that there was an element of good fortune in this, 
without which they might have been, and may in the future become, far more 
frequent and more disastrous. It was the intention of the Ministry of Health to 
issue a memorandum on the subject and the question arose whether this should 
be done forthwith in a provisional form, or withheld until such time as the 
researches suggested had been completed. In view of the fact that these investiga- 
tions might take many months, and of the possibility of further explosions, it was 
decided that it would be well to issue a provisional warning memorandum as soon 
as possible. This draft memorandum was later submitted to the Committee by the 
Ministry with a request for criticisms or suggestions. It was carefully considered 
at a subsequent meeting and a few alterations were proposed. 
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CONCLUSION 


When I first undertook to read this paper I thought my task would be an easy 
one. It appeared only necessary to look through my records and jot down adequate 
notes on each subject as it occurred. Put into practice, this method proved far 
more difficult and onerous than I had expected. Although all the material had 
passed through my hands I was surprised to find how much of it there was. In 
consequence the problem of selection has proved a difficult one and I feel, that 
while I have said too much on some subjects, I have paid too little attention to 
others or even omitted them altogether. Particularly I am aware that, while I have 
mentioned many names of those who have worked for the Committee, I may not 
have given adequate credit to each, and indeed have, of necessity, not mentioned 
some at all. I can only close with the assurance that such shortcomings are simply 
due to lack of space and my own inadequacy for a really difficult task. 


REFERENCES 
BENNETT, A. N. C., “Researches on nitrous oxide,’’ Journ. of Physical Chemistry, 1930, xxxiv, 
1137 


BLOMFIELD, J., “ Recent investigations concerning nitrous oxide and the ignition points of some 
anesthetic vapours,’’ Proc. Roy. Soc. Med., 1926, xix (Sect. Anwsth., 39). 

Id., “ Avertin in laryngology,” Lancet, 1980 (ii), 50. 

Id., “ A case illustrating the value of avertin in unusual circumstances,’’ ibid., 1930 (ii), 689. 

BLOMFIELD, J., and SHipway, F. E., “ The use of avertin for anwsthesia,”’ ibid., 1929 (i), 546. 

BLOMFIELD, J., and SHipway, F. E., and others, “ Discussion on avertin anesthesia,’’ Proc. Roy. 
Soc. Med., 1929 xxiii, 99 (Sect. Anwsth., 1). 

Id., ‘‘ A report on the clinical value of evipan,’’ Lancet, 1938 (ii), 43. 

Date, H. H. HapFiExLpD, C. F., and KinG, H., “The anesthetic action of pure ether,’’ ibid., 


1923 (i), 424. 
Dixon, H. B., “On the inttivn getate of gases in nitrous oxide,’’ ibid., 1927 (i), 247. 
Dixon, H. B., and Hiaarns, W. F., “The burning of gases in nitrous oxide,’’ Proc. Manchester 


Lit. and Phil. Soc., \xxi, No. 3. 

HADFIELD, C. F., ‘‘ Ignition of ether at low temperatures,’ Lancet, 1926 (i), 258. 

Id., “ Nitrous oxide: its impurities and the establishment of tests suitable for official adoption,” 
Proc. Roy. Soc. Med., 1926, xix (Sect. Anwsth., 17). 

Id., “ Late ether convulsions,” ibid., 1928, xxi, 1699 (Sect. Anesth., 33). 

Lancet, Editorials and Annotations :— 

(3 ‘* Pure ether,” 1924 (i), 561. 

(b) ‘* Inquiry into nitrous oxide gas,’’ 1924 (i), 860. 
(c) ** New anesthetics,’’ 1926 (i), 1139. 
(d) ‘‘ The dangers of gaseous anesthetics, 1927 (i), 240. 
i ‘* Ether and duty free spirit,’’ 1929 (i), 295. 

“Nitrous oxide as a supporter of combustion,’’ 1929 (i), 87. 

LaNnGTon Hewes, C., ‘‘ Ethylene anesthesia,’’ Lancet, 1925 (i), 173. 

KaNnaaR, D,, PEMBREY, M. S., and SKELTON-BROWNE, N., “ Respiratory exchange during 
anesthesia,’ Journ. of Physiol., 1925, 1x, 43. 

ConYBEARE, E., DENSHAM, H., MAIZELS, M., and PemBrey, M. S., ‘“‘ Observations upon respiratory 
exchange, temperature, and sugar in the blood of anesthetized animals,”’ ibid., 1927, lxiv, 19. 

PEMBREY, M. S., and Surpway, F. E., ‘‘ Apna, dyspnea, and cyanosis in relation to anesthesia,” 
Proc. Roy. Soc. Med., 1926, xix (Sect. Anwsth., 9). ‘ 

Pinson, K, B., “‘ The preparation and condensation of di-methyl ether and its use as an anesthetic 
agent,’’ ibid, 1924, xvii (Sect. Anwsth., 34). 

STEPHEN, FLORENCE, ‘‘ Investigation of the chemical changes in metabolism during anesthesia,” 
Brit. Journ. Anwsth., 1928-1929, vi, 109-138 and 187-197. 

Suipway, F. E., ‘‘ Acetylene, ethylene, propylene,” Lancet, 1925 (i), 1126. 

Id., ‘‘ A report on the clinical value of “yoo ibid., 1988 (ii), 43. 

Id., ‘‘ The use of avertin,’’ ibid., 1983 (ii), 209. 

Id., ‘‘ Vinethene,”’ Brit. Med. Journ., 1985 (i), 70; Lancet, 1985 (i), 82. 

Van LEEUWEN, Srors, “ The narcotic action of pure ether,” Lancet, 1924, (i), 975. 

i, * ,~ - me action of the purest ether,’’ Proc. Roy. Soc. Med., 1924, xvii (Sect. 

nesth., . 














iy 
ta 
ur 


id 


aut 
io 
ye 
ot 
od 


ly 


er 





Sectional Proceedings of the Royal Society of Medicine  XXvul 


page 31 


Section of Radiology 


President—F. HERNAMAN-JOHNSON, M.D. 


[March 15, 1985] 


The Present and Future of Radium Teletherapy 
By E. Rook Caruine, F.R.C.S., and F. M. Autcuin, M.B. 


ABSTRACT.—The problems before the radium teletherapist are those ordinarily dealt 
with by the deep-X-ray therapist. There is, unfortunately, only one method available for 
the solution of many of these problems, that of trial and error. This paper records errors 
and attempts to rectify them. 

The problems are :— 

(1) To construct apparatus that can safely be used by the workers. (2) To ascertain 
with precision the site and extent of the tumour. (3) To obtain a depth-intensity and dose 
of cancericidal order without damage to the skin or intervening and surrounding tissues. 
(4) To measure and record the dose received by the tumour. (5) To ascertain the best total 
duration and spacing of component parts of the total dose. (6) To find means for increasing 
differentially the sensitivity of malignant cells. (7) To safeguard the patient’s general 
health. 

Unless there be any advantage in the use of short waves, there is no permanent field for 
teletherapy. 

The combination of long and short waves appears to us to offer advantages: (1) Per- 
mitting continuance of irradiation when one type ceases to be effective; (2) safeguarding 
the skin; (8) perhaps offering a biological superiority. 


The immediate future calls for :— \ 
(1) Improvements in apparatus. (2) Agreement as to the best unit applicable alike to 
gamma and X-irradiation. (3) Further exploration of means for measuring dose received. 


(4) Accumulation of data as to effective dose in relation to tumours of different organs 
and different histological type. (5) Better grouping of clinical classes. (6) More universal 
co-operation with physicists. (7) Concentration of control of both forms of treatment in 
the same hands. 


RESUME.—Les problémes que rencontrent les télécurethérapistes sont les mémes que 
rencontrent habituellement ceux qui emploient la radiothérapie profonde. Malheureusement 
il n'existe qu’une méthode pour la résolution de beaucoup d’entre ces problémes, c’est-A-dire 
l’expérimentation, et Ja correction des erreurs ainsi découvertes. Dans cet ouvrage les 
auteurs décrivent certaines erreurs, et leurs essais pour les corriger. 

Les problémes sont: 

(1) La construction d’un appareil qui soit sans danger pour ceux qui emploient. 

(2) La détermination exacte du site et de |’étendue de la tumeur. 

(8) L’obtention d’une intensité profonde et d’une dose d'ordre cancéricide sans 
endommager la peau et les tissus audessus et autour de la tumeur. 

(4) De mesurer et enrégistrer la dose atteignant la tumeur. 

(5) La détermination de la durée optimale de l’irradiation et de la meilleure division des 
parties de la dose totale. 

(6) De tronver des moyens pour augmenter la sensibilité élective des cellules malignes. 

(7) La protection de |’état général du malade. 

A moins qu'il n’y ait un avantage dans |’emploi des ondes courtes, l’emploi de la 
télécuriethérapie ne pourra trouver une place permanente dans la thérapeutique. 

La combination des ondes longues et courtes semble aux auteurs d'offrir les avantages 
suivants: 1° elle permet la continuation de l’irradiation lorsqu’une espéce d’onde cesse 
d’étre effective, 2° elle protege la peau, et 8° elle est peut-étre supérieure biologiquement. 
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Dans le futur immédiat il est nécessaire :— 

(1) D’améliorer l'appareil employé. 

(2) De s’accorder sur la meilleure unité capable de mesurer les rayons gamma aussi bien 
que les rayons X. 

(3) D’étudier davantage les moyens de mesurer la dose atteignant la tumeur. 

(4) D’amasser des données sur le dosage effectif pour les tumeurs des différents organes, 
et de types histologiques différents. 

(5) De mieux classer les types cliniques. 

(6) De co-opérer mieux avec les physicistes. 

(7) De placer le contréle des deux formes de traitement entre les mémes mains. 


ZUSAMMENFASSUNG.—Die Probleme der Radium-Teletherapie sind dieselben wie die der 
Réntgentiefentherapie. Leider gibt es nur eine Methode diese Probleme zu lésen; das 
Experiment und die experimentelle Aufdeckung von Fehlern. Gegenstand dieser Arbeit ist 
die Mitteilung von Fehlern und von Versuchen ihrer Berichtigung. 

Die Probleme sind :— 

(1) Eine Apparatur zu konstruieren, die im Gebrauch ungefiihrlich ist ; 

(2) Sitz und Ausdehnung der Geschwulst genau festzustellen ; 

(8) Eine Tiefenintensitiit und eine Dosis von krebszerstérender Grissenordnung zu erhal- 
ten, die weder die Haut noch das dazwischenliegende oder umgebende Gewebe schiidigt ; 

(4) Die Dosis zu messen und zu registrieren, die die Geschwulst trifft ; 

(5) Die optimale Gesamtdauer der Bestrahlung und die beste Verteilung der Einzeldosen 
hinsichtlich der zeitlichen Abstiinde zwischen den Bestrahlungen festzustellen ; 

(6) Mittel und Wege zu finden, um elektiv die Empfindlichkeit der bisartigen Zellen 
zu erhohen ; 

(7) Den Schutz des Allgemeinzustandes des Patienten zu gewiihrleisten. 

Sofern die Anwendung kurzer Wellen keinen Verteil bietet hat die Teletherapie keinen 
dauernden Platz in der Therapie. 

Die Kombination von langen und kurzen Wellen scheint die folgenden Vorteile zu besitzen : 
(1) Sie erlaubt die Fortsetzung der Bestrahlung, wenn eine Wellenart unwirksam geworden 
ist ; (2) sie gewiihrleistet den Schutz der Haut; (3) sie ist vielleicht biologisch den anderen 
Methoden iiberlegen. 

Aufgaben der niichsten Zukunft sind :— 

(1) Verbesserung der Apparatur. 

(2) Ubereinstimmung iiber die beste Einheit, die in gleicher Weise fiir Gamma- und 
Réntgenstrahlen anwendbar ist ; 

(8) Weitere Untersuchungen iiber die Messung der die Geschwulst treffenden Dosis ; 

(4) Die Sammlung von Angaben iiber die wirksame Dosis fiir Geschwiilste, in ver- 
schiedenen Organen und von verschiedener histologischer Beschaffenheit ; 

(5) Eine bessere Klassifikation der klinischen Gruppen ; 

(6) Ein allgemeineres Zusammenarbeiten mit Physikern ; 

(7) Concentrierung der Kontrolle beider Behandlungsmethoden in der Hand einer und 
derselben Person. 


Mr. Rock Carling: The problems of: the radium teletherapist are those of the 
deep-X-ray therapist. For their solution there is really only one method available, 
that of trial and error. This paper records errors and attempts to rectify them. 

A “bomb” is an uneconomical isolation of a small cone of the sphere of radiations 
from a source, by means of a‘ mortar” of heavy metal. 

When work began in England, there were, abroad, at least seven “ bombs” in 
use. They represented various attitudes towards the source, determined partly by 
the quantity, and partly by the qualities, of radium. The escape of 5% of harmful 
radiation from 100 mgm. is not very serious—that from 40 hundred is a different 
matter. Hence those who had four grammes adopted heavy protection, or paid the 
penalty. Those who had little could afford a risk. 

The mode of action of radium was also in question. Was it merely a lethal 
agent for the cancer-cell, or was the effect upon the surrounding stroma of greater 
importance? Was there by any chance the possibility of eliciting a biological reaction 
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of defence? If the latter were worth consideration, probably a wide field was 
desirable. So, at any rate, thought Régaud, Cheval, Failla and Mallet. So did not 
think Sluys, Perussia, and Lysholm. 

Upon consideration of these existing bombs, and influenced by the accident that 
Régaud and Cheval had patients to show, whilst none of Sluys’ or Perussia’s were 
available, it was decided (1) to use first, a big field, (2) to try to treat two patients 
at once—which could not be done with a really small field. It was calculated that 
at the depth of the prostatic or gastric carcinomas to be treated, an intensity com- 
parable with that about implanted needles could not be attained. Therefore, unless 
Régaud’s views were correct, very little could be hoped for. 

The first problem was the construction of safe apparatus. Safety in this con- 
nexion means safety for the personnel, not the patient. It reduces ultimately to 
distance and discipline, but this was at first not fully realized. If the treatment 
room is to be a safe place to inhabit, the whole of the radium field save that opposite 
the treatment aperture or apertures, must be screened by at least four inches of lead. 
This involves a weight of plastic metal—for lead is too plastic to support itself 
undeformed—of the order of 350 lb.—introducing a serious engineering problem. 
The first three bombs adopted this principle. 

So long as the field was wide, so long as the depth intensity was not very great, 
and so long as there was no evidence that irradiation of normal tissues beneath the 
skin was harmful, it was possible to use this method for some regions of the body. 
Extreme accuracy of application was unimportant when factors of equal importance 
could not be controlled within as great or greater a percentage of error. 

When Westmihster Hospital had four grammes of radium there was an obligation 
to treat the breast, the stomach and the prostate—all untried regions—and, as was 
then suspected and is now known, calling for different types of attack. 

The belief that a wide field is preferable was early shed. Irradiation of healthy 
organs and tissues was no longer considered innocuous. The radium must be taken 
to the patient. This implied sacrifice of a safe room—the screening lead must be 
very greatly reduced and whilst, so far as possible, “ distance’’ was maintained 
during application, yet safety must be sought in flight by the operator from the 
neighbourhood of the patient. 

Such an apparatus was made and used to house one gramme. It was with that 
instrument the first hint of success was obtained, and this, followed up by Stanford 
Cade, provided the subject-matter of the discussion by the Section of Laryngology a 
fortnight ago. 

It may not be obvious to the radiologist that when accuracy of application is 
spoken of it means not only accuracy of direction, but, owing to the fact that to 
secure depth intensities work proceeds from a maximum of ten to a minimum of 
three centimetres from the skin, a movement by the patient of only half an inch 
from contact with a hard and very heavy apparatus, may well diminish his dose by 
10% or more. Single treatments have from time to time varied from fifty minutes 
to three hours. A sick person cannot remain immobile for such periods. 

Considerations such as these have led to the construction of the swinging bomb, 
to the adoption—for securing precise alignment—of a cup applied outside the 
treatment room, and to the use of gold for the mouth of the aperture. 

So far as the future of the apparatus goes, there should be :— 

(1) A longer neck to the cupola, (2) A larger proportion of gold, or platinum 
employed in its construction, still further to diminish size. (3) Removal of some 
of the lead still used for protection. (4) Means for projecting the active element 
into the apparatus from a safe after the patient and “ bomb” are adjusted. The 
operation of accurate application will be done at leisure; the operation of intro- 
ducing the radium will be done from outside the treatment room. Designs for such 
apparatus were prepared two or three years ago. (5) More radium. 
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The second problem affects all radiologists alike; it is that of ascertaining with 
precision the situation and extent of the tumour. This involves skilled observation 
by direct and indirect vision, by touch, by the inspiration which long operative and 
post-mortem experience affords, and by the use of radiography with all its methods 
of delineation. If, on the one hand, radium workers are under a great debt to 
radiologists, on the other, the clinical experience of surgeons is indispensable to 
radiologists. 

The third problem—that of obtaining a depth intensity and dose of cancericidal 
order without damage to the skin or intervening and surrounding tissues—resolves 
itself into: (a) A sufficiency of radium; (b) small fields: and (c) skilful selection of 
direction. The discussion on this point is left mainly to Dr. Allchin, but it may be 
mentioned here that whilst investigating depth intensity by a photographic method 
suggested by Sir William Bragg, there was occasion to make new sections, in various 
planes, of the frozen human body. Thanks in this connexion are due to Professor 
Blair. The only direct result of this work was the realization, from evidence, that 
the secondary beta-rays in human tissues under irradiation, constitute a very real 
and very puzzling phenomenon. Indirectly the work resulted in the production of a 
new series of sections of value in plotting directional fields. 

Spear’s work on tissue cultures, carried out in collaboration with Grimmett, 
in part in our laboratories, gavé us a hint that there might be no advantage in 
great increase of intensity, that an optimum intensity might be found, and that it 
would prove to be comparatively low. 

The fourth problem is to measure and record the dose received by the tumour. 
In accessible regions such as the tonsil, Sievert’s Chambers are invaluable and 
Dr. Allchin will give an example of an experiment with a sarcoma of the tibia. 

It was not easy to kindle enthusiasm directed towards the regions laid down for 
teletherapy by the Radium Commission—stomach, prostate and breast—because even 
if there were a success it was not known what dose the tumour had received. 
Calculated fields are all very well. They satisfy the physicist perhaps, but not the 
doctor in charge of the patient who doesn’t get well. Moreover the experiment 
above referred to had a very disturbing effect. 

The fifth problem is to ascertain the best total duration and the best spacing of 
the component parts of the total dose. In the course of five years’ exposures have 
varied from three hours—sometimes twice a day—to one hour (or fifty minutes) 
once a day. Generally speaking, every sixth and seventh day, exposures have been 
omitted and the whole treatment has extended to three, or in the combined X-ray and 
radium method which is used so much, to six weeks as a maximum, very rarely 
exceeded. Second treatments, as a rule, are given after an interval of three months, 
sometimes less. Experimental evidence and clinical experience seem to support 
this method. 

The sixth problem is to find measures for increasing differentially the sensitivity 
of malignant cells. So far, there has been little or no encouragement. The hopes 
of uranium came to nothing. Lead is still in the field, and has good results to its 
credit in other hands. Help is welcome from whatever source. A notice in Nature 
attracted attention the other day to the work of Dr. Amoroso at the Royal Veterinary 
College ; there are signs that the co-operation of the veterinary experts may help a 
good deal with the whole problem of cancer. 

The seventh problem is to safeguard the patient's health. Notwithstanding 
Régaud’s opinion that none of his patients has ever suffered, as gamma-therapy has 
been extended to the thorax and upper abdomen, there is a real risk to be avoided. 
Just as in Régaud’s practice, the liver, when the seat of malignant tumour, primary or 
secondary, has been deliberately irradiated and there has been no reason to regret it, 
but there is some biochemical evidence that liver function may be disturbed. The 
spleen certainly may suffer histological damage; the kidneys, at any rate of sick 
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persons, may show signs of cellular death, even if in general there is little evidence 
of functional incapacity. Blood-pressure observations are negative, but it seems 
undesirable for the suprarenals to receive a big dose. The marrow, as everyone 
knows, is susceptible, though perhaps it is as liable to stimulation as to hurt. It is 
probably unwise to irradiate for long the whole mass of the blood passing through 
the heart. The lungs, if not perfectly healthy, may become cedematous under 
irradiation. 

Experience suggests, nevertheless, that healthy tissues have remarkable powers 
of recuperation—of throwing off all overt evidence of damage—if periods of rest be 
given, and this applies to workers as well as to patients. 

Unless there be any advantage in the use of short waves there is no permanent 
field for teletherapy. The combination of long and short waves appears to offer 
advantages, e.g., a biological superiority in dealing with certain types of growth-— 
perhaps those in which cell-division is less rapid and less continuously active—a 
change-over sometimes permitting continuance of irradiation when one type ceases 
to be effective, and there seem to be additional opportunities of safeguarding the 
skin. 

As against the promised million-volt machine, radium is not entirely at a 
disadvantage. Initial cost is certainly very great but depreciation is negligible. 
Upkeep of radium apparatus is quite small. X-ray tubes will, I presume, be very 
costly. The accommodation required for very large X-ray apparatus will be 
considerable. 

In any case, the immediate future calls for :— 

(1) More radium ; 3 grm. is a necessity, 4 grm. ought to be forthcoming and much 
more is desirable. (2) Improvements of bomb apparatus. (3) Further exploration 
of means for measuring the dose. (4) Accumulation of data as to effective dose in 
relation to tumours of different organs and of different histological types. (5) Agree- 
ment as to grouping of clinical classes; this should be international. (6) More 
universal co-operation with physicists. (7) Transference of control of both forms 
of apparatus to the same hands—those of the radiologist. It will not be possible, 
in the case of internal organs in the abdomen and thorax, as it has been in the 
case of superficial lesions, for the radiologist to dispense with the aid of the surgeon, 
and it is the extension of irradiation to these regions that the immediate future 
holds. 


Dr. F. M. Allichin: The problems of radium mass-therapy are not in any way 
different from those of X-ray therapy, but whereas the latter is a sturdy plant of 
thirty-five years’ standing, the former is but a few years old and still needs much 
nourishment. 

One of the first and foremost essentials in administering any form of therapy is 
to have a unit in which to work. This was a difficult matter upon which to come 
to a settled conclusion in the case of X-rays, and it is only a little over six years 
ago that the roentgen or “‘r” unit was decided upon. 

A great deal of work has been done upon this subject in connexion with 
gamma-ray therapy. The Units Committee, which met and reported at the 
International Conference at Zurich last year, recommended that the method adopted 
should be one which, as closely as possible, was an indication of the conditions 
prevailing at the site of absorption. Such a method would be sound in principle 
and the cause of unification would be served, since the “r’’, which is a measure of 
the ionizing power of the rays at the site of absorption, is already well established 
as the X-ray unit of dosage. 

Sievert’s “ radiation curie’’ was proposed, almost at once to be discarded. The 
energy-absorption unit is the most scientific of all. Upon this, much valuable work 
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was done by Murdoch and Stahel, but examination of their calculations by the 
Physics Laboratory at Westminster Hospital revealed an error of as much as 300%. 
The work was repeated by our physicists, and the results were very little different 
from those already obtained. This unit was therefore also discarded on the grounds 
of difficulty and inaccuracy in estimation. 

Perhaps the best-known and hitherto commonly used method was that of 
multiplying the quantity of radium used by the time, or the milligramme-hour 
method. As the accompanying table shows, this is not of practical value. 


TaBLE I,—DosaGE Data—2-GRM. BomsB 
(Based on measurements in water and assumption 1 I.m.c. = 8-0 r/hr.) 


tn va Skin dose Percentage depth Skin dose 
——- a ~ ~~ per hour dose 10°0 em, every hour 
Gucance n r/min. in“r” below skin in milligrams 


3-0 cm. 18-3 r/min. 1,000 r 58% 2,000 mgm. 
4-0cm. 11-8 r/min. 708 r 8-15% 2,000 mgm. 
5-O0cm. 8-3 r/min. 498 r 10-1%, 2,000 mgm. 
6-0 cm. 6-44 r/min. 886 r 11-1%, 2,000 mgm. 
7-0cm. 4-75 r/min. 285 r 13 -2% 2,000 mgm. 


The remaining unit is the “ roentgen.’’ This at its best is a measure of the 
energy delivered and not necessarily received, but it has the great advantage of 
being measured with physical accuracy. 

In the case of X-rays, the ionization produced by the rays leads to a deter- 
mination of the “r" directly. 

In the case of gamma-rays the measurement is less direct, and is performed with 
the help of Sievert chambers. 

The principle here involved is that the rays cause a partial discharge of a con- 
denser, such loss of charge giving the measure of the radiation in Sievert units. 
These are again converted into “r” by a simple conversion—viz. 1 I.m.c. being 
equal to 8r per hour. Having accomplished this much, we must however, realize 
that the biological action is different in the two doses, and that whereas 600 r. units 
may give an erythema with X-rays, it may take from 5,000 to 6,600 such units to 
produce one with gamma-rays. 

The Westminster Hospital apparatus for making such measurements in “r’’ and 
Sievert units is based on the same principle as the mecapion, and consists of an ioniz- 
ation chamber with air-equivalent walls (actually graphite). From this an electrode 
leads through an evacuated cylinder approximately 6 ft. in length to a capacity, the 
potential of which tends to be rdised when ionization is occurring. By raising the 
potential of the second plate of the condenser the capacity potential is kept at zero. 
The potential thus required is a measure of the ionization produced. A preliminary 
calibration enables measurements to be made directly in “‘r”’ units. 

The object in evacuating the lead is, of course, to reduce leakage, which, however, 
is necessarily small, as the condenser potential is never raised. 

In measurement of gamma-rays, Sievert’s chambers are employed in place of the 
graphite chamber and a Wulf electrometer. 

It seems essential that we should be able in any given case accurately to measure 
the number of “r” units received not only by the skin but also by the tumour. 
The problem is not quite so simple as with X-rays, as the beam from the 2-gramme 
unit is necessarily much smaller than the commonly employed X-ray fields, the 
aperture of the unit being 3°5 cm. only. 

For this reason several adjacent or overlapping fields have to be employed, each 
of which contributes its quota to the depth dose and must, therefore, be measured. 
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A method of measuring the total tumour dose was attempted in the case of 
osteogenic sarcoma of the upper end of the tibia. The patient was subjected to a 
combined radiation treatment, six ports of entry with the 2-gramme bomb being 
used on the antero-mesial aspect of the leg and two fields with X-rays, one on the 
posterior and one on the lateral aspect. 

Method of computing dosage.—The dose administered by X-rays was found from 
tables, the dose administered by radium was measured directly in a wax model of a 
human leg by means of Sievert’s condenser chamber technique. 

Practical details.—The wax model was made as follows: A plaster cast of the 
right leg was taken from a woman of approximately the same build as the patient. 
When the cast had set, a human tibia and fibula were inserted and melted paraffin 
wax was poured in. After the wax had solidified the plaster cast was stripped off, 
leaving a wax model of the human leg complete with bones. 

The ports of entry used were marked out on the surface of the wax. Two holes 
1 cm. in diameter and 7 cm. deep were drilled in the model to permit the entry of 
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Fic, 2,—Arrangement of radiation fields. 


the measuring condensers. Measurements were made at various depths (every 
0°5 cm.) in the two holes with the bomb placed on each port of entry in succession, 
with the appropriate Ra-skin distance in each case. 

Results and assumptions.—For purposes of summation, the doses of X-rays and 
gamma rays have been expressed in biological units, each as percentages of the skin 
dose appropriate to its own type of radiation. It is assumed that the effects of 
X- and gamma-radiation are additive. Also the time over which treatment was 
spread is not taken into account. 

X-rays.—Two ports of entry were employed, one at the side opposite to the 
bomb ports of entry and the other at the back of the leg. For the side port there 
will be no appreciable variation along the two holes as these run perpendicular to 
the beam. In each case the intensity is 73% of the skin dose, which is the value 
corresponding to a depth of 4°6 cm. below the surface. At the skin the dose 
received was 220% u.s.d. Thus the depth dose in the plane through the two holes 
was 161% u.s.d. 
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TaBLE II.—Totat DosE Dvr TO X-RAYS AND RaDIUM COMBINED. 


Hove 1. 
Position. Radium. X-rays. Total. 

Cm. below skin skin dose % skin dose skin dose 
0-0 62 238 300 
0-5 67 242 809 
15 77 253 330 
2-5 91 265 356 
8-5 92 282 374 
4-5 94 803 897 
5-5 91 826 417 
6-5 74 348 422 


Similar means have been adopted for arriving at total dosages in “r” units 
received by tumours in other situations of the body. 

The work of Spear and Grimmett done in 1933 showed the effect of gamma 
radiation on cell division in vitro. Using 3-6 grm. of radium, they showed that the 
biological efficiency of gamma radiation is a function of the intensity of the radiation. 
The biological effect increases up to a certain critical value. Beyond this point, the 
dose required to produce a given effect remains practically constant. This is a very 
valuable piece of work, firstly, as an example of accuracy in dosage measurements, 
and secondly, from a practical therapeutic standpoint, as giving us some indication 
of the intensity of radiation in relation to the total dosage necessary in any 
particular case. In this respect it must be borne in mind that cellular division 
is only one of the factors which determine the reaction of malignant cells to 
irradiation. 

The biological response is, after all, what we are aiming at, and such response is 
influenced by a variety of factors, such as (in addition to the stage of mitosis), 
cell-respiration, vascularity, presence or absence of sepsis, in other words the 
sensitivity of the cell. 

Whilst appreciating fully—and attaching the utmost importance to—the accurate 
measurement by physical means of the dosages received, we must not blind ourselves 
to these more elusive factors. Why, for instance, in two cases as near as possible 
identical, and treated as nearly as possible by identical methods, should the response 
be good in one, and bad in the other ? 

The point to be emphasized is that we must. not be bound entirely to the 
physical aspect, and expect that cases of such and such type can be treated with so 
many r units, and other types by so many. The clinical factors must be used in 
addition to the physical, in order to bring about the best result. 

Coutard has said that every tumour must have its own individual treatment. 
This point has been quite definitely brought home also to Mr. Stanford Cade and the 
author in the combined treatment of the hypopharynx. 

The problem of obtaining depth-intensity and cancericidal dose without damage 
to the skin and surrounding tissues is in certain situations of the body not a very 
difficult problem, and the destruction of primary growths is not by any means an 
insuperable obstacle. Multiplication of the fields and cross-firing enable lethal 
doses to be delivered in the larynx without permanent skin damage; with small 
quantities of radium—1 to 2 grm.—a sufficient percentage depth dose is difficult 
to obtain on more deeply situated growths within a reasonable time, having 
due regard to the economic factor. This means that with 1 or 2 grm. of radium, 
we cannot usefully irradiate neoplasms in the abdomen, chest and pelvis. With 
larger quantities this may be quite possible. 

Since the dispersal of our 4-gramme unit, the effect on the general condition of 
patients has, in the vast majority of cases, been quite negligible. No definite blood 
changes have been noted, nor has there been any morbid alteration in the principal 
functions of the body. The treatment, therefore, although in some cases a prolonged 
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one, is quite without injurious effects. The worst seems to be a condition of mental 
depression, which rapidly passes off after the cessation of treatment. 

Next, as to the protection of workers: The ideal, of course, is for the radium to 
be projected, by some means, into the bomb after all adjustments have been made 
and the operator has retired from the room. This is on the point of being accom- 
plished, and will certainly be a feature of any new bomb constructed at Westminster 
Hospital. In our present model we rely on speed of adjustment, and rapid 
get-away” of the operator from the scene of action. The average time taken 
actually in applying the bomb to the cup, plus the time occupied in the reverse 
process at the completion of the treatment, is eighty seconds. To this must be 
added a possible two visits to the patient during the course of treatment, for some 
purpose or other, each visit occupying twenty seconds—making a total time for each 
case of two minutes. In working a twenty-four-hour service, three operators are 
employed, each working for eight hours, and each therefore being engaged in treating 
eight patients per day. This would mean a total time of sixteen minutes per day, 
mostly spent in the danger zone. If the tolerance dose of 0°3 r units per 500 
minutes be accepted, it will be seen that the operators thus employed are adequately 
protected. 

All accepted methods of safeguarding their health have been employed, and no 
untoward effects have been noted, except in one male worker who developed a 
persistent eosinophilia. This, however, was not permanent, and his blood-picture 
returned to normal on his resuming another occupation. 

The work of the Teletherapy Department at Westminster Hospital has proceeded 
without interruption since 1929. Since the dispersal of the 4-gramme unit, no 
restriction has been placed upon the type of case treated. All cases, of whatsoever 
nature submitted and considered suitable, have been treated. This of necessity 
makes it very difficult to assess results in any particular type of case. For instance, 
in the year 1933, carcinoma in at least ten different regions of the body was treated. 
In the case of the upper air passages, 52 cases treated since 1931 show encouraging 
results. 

If we are going to assess results on a basis of 5-year cures, then our figures must 
of necessity be very bad, but it must be remembered that a large proportion of cases 
are already far advanced when first seen ; many have had previous forms of treatment 
and have recurrences. At the present state of our knowledge on the subject, the 
results must be judged on a basis of: (1) The number of cases in which complete 
regression of primary growths can be brought about ; (2) those in which, although 
regression is not complete, the disease is definitely arrested, and remains so for a 
variable period ; (3) those in which palliation only can be hoped for. On these 
grounds it would seem that our efforts have not been in vain, but much remains to 
be done, and as yet we are only on the threshold of the method. On glandular and 
bony metastases in many cases there would seem to be a greater chance of success 
than with X-rays. The effect on recurrent supraclavicular glands in carcinoma of 
the breast, and on the metastatic glands in the neck from carcinoma of the tongue and 
upper air passages, is more marked than when X-rays alone are used. The metastases 
in bone from carcinoma of the breast respond almost without exception and often in 
a dramatic manner. 

In conclusion : There seems no doubt that there is a very definite and useful field 
for this method. The day should come when, with improvement in apparatus and 
with larger quantities of radium, we can attack, with some hopes of success, tumours 
of the alimentary tract and thorax. Given more radium, we must strive to obtain 4 
container so constructed that its beam will give us an isodose curve of reasonable 
shape, and of high depth-intensity. We should prefer the beam to be capable of 
variation in size, so that larger areas may be treated than it is possible to treat at 
present without undue radiation of surrounding healthy tissue. This may enable us 
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to use a bomb as we now use our X-ray tube, and adjust the size of the field to 
meet the requirements of the case. 

The advances in bomb technique should not in any way lessen the necessity for 
still furthering our work with X-rays, and striving for higher voltages than those 
commonly used to-day. The two agents should be looked upon as complementary 
to each other, and not in any way antagonistic. 


Discussion.—Mr. G. E, BELL said that a considerable amount of work had been done 
at the National Physical Laboratory on the protection of radium workers from gamma-rays, 
and the results of this work fully supported the principle that reliance should be placed 
primarily on remoteness and expeditious working. 

The authors had mentioned certain difficulties in radium teletherapy connected with the 
importance of accurately positioning the patient and maintaining his position relative to 
the radium source unchanged throughout a prolonged treatment. These difficulties would 
be lessened if the treatment was carried out at greater distances, but this would involve 
working at very low dosage-rates if reasonable quantities of radium were used. In these 
circumstances it was interesting to consider the possibilities of using extra high-voltage 
X-rays in place of radium gamma-rays. Assuming that X-rays of sufficiently high voltage 
could be generated, the dosage-rate available at a fixed distance from the source would be 
hundreds of times greater than that from a radium bomb of reasonable cost, and if it were 
established that a particular comparatively low dosage-rate afforded the best results, a high 
percentage depth-dose, which would not be materially affected by small movements of the 
patient, could be obtained. 

It has been established by Rutherford and others that the gamma-ray spectrum of 
radium C comprised some fifteen lines, of which three groups were of major importance. 
The softest group, of wave-length 0-02 A.U. was responsible for about 80% of the total 
ionization, a group of wave-length 0-01 A.U. gave rise to about 15% of the total ionization, 
while a hard group of wave-length 0-007 A.U. was responsible for about 80% of the total 
ionization. X-rays of same wave-lengths as these groups would just be excited at about 
600 K.V., 1,100 K.V., and 1,750 K.V. respectively, so that to excite an appreciable quantity 
of radiation roughly equivalent to the softest gamma-rays would require an X-ray tube 
excited at about a million volts, while to excite the whole of the range of wave-lengths 
present in the spectrum of radium C would require some two and a half million volts. 
High tension generators and X-ray tubes operating at a million volts were already in use, 
and there seemed little doubt that, so far as engineering and physics were concerned, much 
higher voltages could be used. The space requirements of such generators would, of course, 
be considerable, since the sparking distance of 1,000 K,V. was of the order of 10 to 15 feet, 
and rose rapidly with increasing voltage. Further, a properly protected X-ray tube operating 
at 1,000 K.V. and upwards would weigh several tons, so that the prospect of having 
generally available large quantities of radiation having a penetrating power equivalent to 
that of radium gamma-rays seemed rather remote. 


Mr. W. BINKS said that he would confine his remarks to the possibilities of using the 
roentgen as a unit of gamma-radiation as well as of X-radiation. During the past two or 
three years, this problem had received considerable attention at the National Physical 
Laboratory and elsewhere and certain conclusions had been reached. 

Although the definition of the roentgen implied measurements by means of a “ free-air” 
ionization chamber, it was well known that an “ air-wall’’ chamber could be constructed 
which would agree with the free-air chamber over a large range of X-ray qualities. According 
to Jaeger (1984), the two types of chamber could be used to measure X-rays excited at 
voltages up to 500 K.V. 

However, in the gamma-ray region the chambers seemed at first to give different results. 
Later work showed that the ionization in an air-wall chamber depended greatly on the wall 
thickness, and it was now apparent that the two types of chamber were in agreement only 
when the experimental conditions were comparable. This would suggest that the roentgen 
was realizable in the gamma-ray region and was a satisfactory unit from a physical point of 
view. 

In order to measure the dose in roentgens at various depths in tissue, he believed it would 
be necessary to use chambers having appropriate wall-thicknesses. For example, the dose 
received in tissue at a depth of 1 mm. below the skin could be measured by means of the 
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ionization produced in a graphite chamber having a wall about 1 mm. thick. The choice of 
chamber-wall thickness was perhaps most important in the measurement of doses in the 
interstitial method of radium therapy. 

In radium teletherapy, the dose received by deep-seated tumours would be measured 
correctly in roentgens by a thick-walled chamber of the type used by Mr. Rock Carling and 
Dr. Allchin. In such cases it was justifiable to apply, as they had done, the basic figure of 
8 roentgens per milligramme-hour at 1 cm., with the standard filtration of § mm. platinum. 


Dr. CONSTANCE WooD, with reference to the subject of protection of the personnel 
operating a bomb, showed slides illustrating modern Continental and American teleradium 
units, which exemplified the factors concerned. 

It was demonstrated that: (1) While adjustments of the unit to the patient were being 
made the radium could be turned towards a large mass of lead protection in the unit, thus 
rendering such adjustments safe, and that the radium could be turned quickly towards the 
treatment area when required (units at Paris, Memorial Hospital, New York, and Buffalo, 
U.S.A.); (2) The patient could be set up on a couch for treatment in an adjoining cubicle 
and the unit then run into position on a overhead railing, thus minimizing the exposure time; 
(8) The radium could be taken out of the unit by a non-permanent staff of technicians and 
replaced when adjustments were complete. By this method the medical man setting up the 
unit received no radiation whatever and additional time could be taken to gain an accurate 
setting without danger (Stockholm unit). 

Sievert, of Stockholm, was perfecting mechanical propulsion of the radium to and from 
the unit from a distant safe position. This, therefore, had solved the difficulties of protection 
of the staff and had rendered other inethods obsolete. 

With reference to the construction of teleradium units, the design should be as simple 
as possible. One of the Cancer Hospital units [slide shown] had been in use for the last six 
years. [Patients who had had carcinoma of the tongue treated five years ago with this unit 
and were now well were shown. | 

In regard to the size of field: The results which Mr. Carling had obtained by using the 
large field of 12 to 15 cm. in diameter in the original 4-gramme Westminster unit, had led 
him now to adopt a field which was rather small in size, i.e. 3°5 cm. in diameter. The 
pendulum had perhaps swung too far in the opposite direction. The difficulty was not one 
of healing the primary growth. That, as everyone knew, could be done by many methods— 
interstitial radium, diathermy or excision. The real problem in treatment of malignant 
disease of the buccal cavity lay in the glandular areas. The length of the sternomastoid was 
15 cm., so that with such a small field as Mr. Carling was now using, it would take a long time 
to deliver an efficient dose to the lymphatic areas of the neck. Also it was not the most 
economical way of using the radium. 

She (Dr. Wood) thought that the treatment should not be so much one of repeated 
“trial and error” as had been stated, but should be governed largely by the biological 
response of the tumour and tissues to radiation, as observed at daily examinations. 








